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SOLE BUILDERS OF 


REYNOLDS AIR COMPRESSORS 


(Especially Efficient Automatic Valves.) 


TWO-STAGE RIEDLER AIR COMPRESSOR DRIVEN BY CROSS COMPOUND CORLISS ENGINE, 
BUILT FOR THE ANACONDA COPPER MINING COMPANY. 
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¥ An Important Connecting Linkin Compressed Air Service. 


THE 


Moran Flexible Joint 


For high pressure, indispensable. 

Tightness, safety, flexibility and durability 
assured. 

Parties making experiments with Com- 
pressed Air may have the use of the “ Moran 
Joint” free for a limited time. 





MORAN FLEXIBLE STEAM JOINT CO., 
¥ LOUISVILLE, - - : - KENTUCKY. 
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To Pump Muddy-Gritty-Rily Water 
— USE A— 


Pulsometer Steam Pump 


No external working parts—no rods—levers 
or complicated valve mechanism—no delicate 
working parts to become bent, broken, or out 
of alignment—requires no oil—no packing— 
no special foundation and will run day in 
and day out with less attention than any 


e ° . 


other steam pump made. A : ; 


We have a proposition to make you if you will write us. 


THE PULGOMETER Tea PUMP G0., 


135 Greenwich Street, New York. 
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The B. FF. Goodrich Conjpany. | 


} AKRON RUBBER WORKS. FACTORIES: AKRON, OHIO, U.S.A. 


NEW YORK: CHICAGO: SAN FRANCISCO: 
66-68 Reade Street. 141 Lake Street. 35 New Montgomery Street. 


Rubber Goods_. 


) OF FINE QUALITY, 
| HOSE FOR ALL PURPOSES. #4 


AIR HOSE for Rock Drills, Compressors, ILLUSTRATED 
Mining Machines, Pneumatic Riveters, etc. CATALOGUE. 


STEAM HOSE, Etc. 
Belting, Springs of all kinds, Valves, Gaskets, Rings, Packing, etc., ete. 
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“ FOR ALL PURPOSES WHERE 
COMPRESSED AIR IS 
REQUIRED 





AIR PUMPS, TANKS, GAUGES, AND AIR FITTINGS 


GLEASON-PETERS AIR PUMP CO., - 20 West Houston Street, N.Y. ., U.S.A. 
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‘ The Draftsman: 


A MONTHLY PAPER 
$1.00 per Year “ 


‘Compressed Air. 


Practical information upon Air-Compression E 

and the Transmission and Application iy 

of Compressed Air. 

By FRANK RICHARDS, 12mo, cloth, $1. sof & 
John Wiley & Sons, New York. “| 


4 Months’ ‘Trial 25 Cents 
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“Compressed Air 


Published Monthly. 


This is the only publication devoted to the useful application of compressed 
air, and it is the recognized authority on all matters pertaining to this subject. 


RATES OF SUBSCRIPTION. 


United States, Canada and Mexico, : : : , : per year, $1.00 

All other Countries, a , : ‘ . . . I.50 

Single Copies, 4 : ‘ , . ° . . -I0 
SPECIAL. 

Clubs of ten subscribers, . ° ° : ; : 5.00 


The attention of Engineers, Superintendents, Railroad Master Mechanics, 
Manufacturers of Compressed Air Appliances, Students, and all others 
whose association with compressed air require the widest know ledge of the 
application of air power is called to this Special Rate. It enables them 
to place the magazine in the hands of ——— of compressed air 
apparatus by club subscriptions at an extremely low cost. 


LIST OF BOOKS ON sienateanieiemead AIR. 
Volume No. 7, Compressed Air,’ ° cloth, 2.00 


March, 1902— —February, 1903, Siatainiiain, The twelve numbers of 
“« Compressed Air,” which make up this volume are profusely illustrated 
with fine half-tone engravings and line cuts of a large number of important 
applications of compressed air. 
“Compressed Air Information,”’ Edited by W. L. Saunders, . ° - Cloth, 5.00 


A Cyclopedia containing Practical Papers on the Production, Transmission and 
Use of Compressed Air 


** Pumping by Compressed Air,’ by Edward A. Rix, : : - 75 
A practical treatise on this subject, containing valuable seiieneaian, with 
diagrams and tables. The different systems are described and compared, 
and the advantages of each impartially stated. 
“Compressed Air,” by Frank Richards, ‘ 5 ; . cloth, 2.50 
Compressed Air, by Frank Richards. Contains practical information upon air 
compression and the transmission and application of compressed air. 
“Liquid Air and the Liquefaction of Gases,” by Prof. T.O’Conor Sloane, 350 pages, 2.50 


Experiments upon . ag ago of Power by Compressed Air in Paris, by A. 
B. W. Kennedy, S., M. Inst. C. E., Emeritus Professor of Engineering i in 
University Colbaes. pen The ‘Transmission and Distribution of Power 
~— Central Station by _ Air, by William Cawthorne Unwin, B. 

8. C., F. R.S., M. Inst. C.E., ° : . e 50 


The Transmission of Power by Compressed Air, by Robert Zahner, M.E., . -50 


**Tunneling,’”’ a practical treatise, by Charles Prelini, C. E. With additions by 
Charles S. Hill, C. E. 150 diagrams and illustrations, ; cloth, 3.00 


‘*Transmission of Power by Fluia Pressure,’’ by Wm. Donaldson,M. A. cloth, 2.25 
(M. Inst. C. E.) 


Forwarded postpaid on receipt of price. 


“COMPRESSED AIR,’ 26 cortLanpr st., NEW YORK. 
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HEAT YOUR RIVETS 


WITH 


OIL 


CHEAPER 
QUICKER 
BETTER 


Send for Particulars 


WE ALSO HAVE 
. OIL BURNERS 


Pas. '3 FOR EVERY PURPOSE 
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! ROCKWELL 
‘ ENGINEERING CO. 
NEW YORK 
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Special Hose and Tubing for Pneumatic Tools 


Special atten- 





tion is called to 
the excellent 


quality of our 


Tubing and Hose 
for Pneumatic 
Tools and 
Pneumatic Equip- 
ment of all 

kinds. 





This tubing and hose is guaranteed not to flake or peel off and get into the delicate valves and 
port openings in the tools, thus avoiding a great deal of trouble and delay to the operator. 
MANUFACTURED EXCLUSIVELY BY 
The Peerless Rubber Manufacturing Co. 
NEW YORK 
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BERLIN, C., GERMANY 








CHAS. G. ECKSTEIN, M. E. 


.. « SPANDAUERSTRASSE 16-17 


Pneumatic Tools and Applianees 


American Manufacturers of First-Class Tools and Machinery 
in above line, seeking an effective representation abroad, 
are respectfully invited to correspond with the .. 

NEW YORK OFFICE, 249 CENTRE STREET 


Mannesmann Seamless Rolled Steel Tubes 





FOR GASES, COMPRESSED AIR, ETC. UNDER HIGH PRESSURE 


CHAS. G. ECKSTEIN 


249 CENTRE STREET 


NEW YORK 























AND FLEXIBLE. 
NEVER 
BECOME 


NW “ee EEE ; 
AIR PROOF, OIL PROOF, 
HEAT PROOF, SOFT 





E. F. HOUGHTON & CO. 


247 West Somerset St., Philada. 
194 Lake Street, Chicago. 





MACHINES & DASH POTS > 





A VALVELESS HAMMER 


THE BEST ON EARTH 
for CHIPPING, CALKING, BEADING, ENGRAVING 


Simple—Almost Indestructible 









=) 


‘emmnen \|\ 





~ 





1 


\\ 
ONLY one movable part—only EIGHT parts total 


Money refunded if thirty days’ trial 
does not prove above claim 


Send for descriptive circular 


STEEL ROLL MANGLE CO. 
142-144 WASHINGTON BOULEVARD, CHICAGO 
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‘CAMERON STEAM PUMPS 


“THE WORLD’S 
BEST PUMP” 


THE STANDARD OF EXCELLENCE. 


AT HOME AND ABROAD. 


Conceded to be the most DURABLE, 
RELIABLE and EFFECTIVE on the market. 


A.S.CAMERON STEAM PUMP WORKS 


> 3 @1O ly ul ©) ip Se KD NEW YORK CITY N.Y. US.A. 
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EVERYBODY WILL 


ae “IMPERIAL: 

| PNEUMATIC power-driven, self-con- 
i: 
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- TOOLS - tained tool is superior to 


_— fom hand labor. People who 
have used pneumatic tools heretofore will grant that 
most pneumatic tools possess inherent defects in 
construction which have rendered them short-lived. 
The engineers who constructed ‘Imperial’? Pneu- 
matic tools were cognizant of these facts and have 
developed tools which overcome those defécts which 
have been the annoyance of users since the advent 
of air-propelled tools. The following points of 
superiority place Imperial tools in a class by them- 
selves. 


1. The Corliss valve action. 
2. Unusually ample bearing surfaces. 


3, Perfect balance of moving parts. 
4, Casing does not need to be air tight. 
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Subscription, including postage, United States, 
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We invite correspondence from engineers, con- 
tractors, inventors and others interested in com- 
pressed air. 

All communications should be addressed to Com- 
PRESSED AIR, 26 Cortlandt St., New York. 
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Those who fail to receive papers promptly will 
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Publicity for Compressed Air. 


It is probable that the people of New 
York have had the practical value of 
compressed air from a mechanical point 
of view brought home to them with more 
force than ever before since the work on 
the Subway has been in progress. Hardly 
a contractor employed on this great un- 
derground railway has not utilized this 
form of power transmission to a consid- 
erable extent. Rock drills have been a 
common sight, while pumps, hoists, tools 
and a host of other practical applications 
of air under compression 
monly noted. 

In two ways has this been of great 
value to the manufacturers of com- 
pressed air machinery. There is prob- 
ably no other engineering work of the 
present decade which has been so eagerly 
watched by the engineer, who has sought 
to learn how the many problems inevita- 


were com- 


ble in such an undertaking have been 
solved. Compressed air has figured 
prominently, and its varied and success- 
ful uses are going to result in_ its 
extensive adoption on other public works, 
where it has heretofore figured but little. 
Then, too, the public at large has un- 
knowingly coming to a_ realiza- 
tion of the importance of compressed 
air in undertakings of that nature. 
While it is undoubtedly true that the 
public will have little to say as to the 
methods employed, depending on the ex- 
pert engineers for such details, yet the 
more the people know of the importance 
of compressed air in industrial work the 
greater will its sphere extend. 

Because air is such a commonplace 
thing, always with us, unseen and yet 
powerful, the unthinking man forgets 
what an important factor it is. Electric- 
ity, on the contrary, is frequently dis- 
played in almost overwhelming fashion. 
What is more impressive than a severe 


been 


summer shower with its accompanying 
electrical display? It is to be expected 
that the more demonstrative force should 
acquire a_ greater public 
eye. One imagines all sorts of wonderfu) 
things of it, while the latent power o. 
the air around us is forgotten. Even 
when the air itself, rushing along at great 
speed, carries danger and destruction in 
its path, many are accustomed to think 
of what they call wind rather than the 
air as the all powerful factor. It re- 
quires, therefore, some vast undertaking 
like the New York Subway to bring 
home to the people the mechanical value 
and practical application of the air we 
breathe. 

Compressed air machinery has been 
steadily gaining ground, as has been 
shown in the issues of this publication, 
and the future will see it used even more 
generally than now. Nevertheless, such 
publicity is going to materially assist in 
hastening that progress. 


place in the 
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Accidents to Air Compressors. 


It sometimes happens that one of our 
good friends points out to us an account 
of an accident at a compressor plant in 
which the compressor itself is, 
ing to published prints, responsible. 
Without in any way throwing discredit 
on the daily newspapers of the country, 
we must contend that almost 
exception these accounts are woefully 
inaccurate and place the blame on the 
compressor, where it does not belong. 
The reason for these errors is generally 
lack of information or knowledge of the 
true cause. 


accord- 


without 


There are cases where false ideas of 
economy have led to the use of cheap 
lubricating oils, the deposit from which 
is inevitably injurious and may be the 
cause of an explosion. Much more often, 
however, some gross carelessness is re- 
sponsible for the accident. Like every 
other machine, the compressor must be 
cared for and well treated and will prove 
harmless as long as it receives proper 
attention. It will, as well as any other 
mechanism, attain dangerous possibilities 
if neglected. The compressor is a valu- 
able machine and needs even more careful 
dis- 
charge valves should be looked into reg- 


ularly once a week. 


attention than a steam engine. Air 


Because with proper 
care a compressor will behave so well, 
there are some who have acquired the 
mistaken idea that it can be left to itself. 
It is true there are few machines that 
little 
pressor if given proper and regular care, 
so it is particularly important that the 
attention be given at the right time and 
in the right way and the efficiency of the 


cause as trouble as an air com- 


machine kept unimpaired. If this course 
was more generally followed, accidents 
with compressors would be a rare occur- 


rence, 
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Air vs. Electric Hoists. 


An inquiry has come to us from one 
of our friends for accurate data 
showing the comparative merits of com- 
pressed air and electric hoists. 


some 


As far as 
we know, nothing on the subject of an 
exhaustive nature has ever been published. 
Compressed air and electricity have figured 
in many a controversy, but these really 
allied powers have hitherto confined their 
comparisons to other fields. While the 
circumstances under which they are called 
upon to operate may make a vast difference 
in the confident 
that in the long run the advantage lies with 


relative merits, we are 


the compressed air hoists; provided, of 
course, that a good reheater is used. ‘The 
air hoist has always the benefit of sim- 
plicity in construction, identical with the 
best steam practice, for an air hoist is little 
more than a steam hoist with air as the 
motive power. 

For the benefit of our correspondent and 
for our readers as well, we shall be glad 
to publish any letters on the subject which 
may tend to throw some light on the ques- 
tion of the merits of the 


relative two 


classes of hoists. 





Electro-Pneumatic Switches. 


While the electro-pneumatic block sys- 
tem has been in operation on the Central 
Railroad of New Jersey for over thirteen 
years, the first power operated plant of 
interlocking switches has just been in- 
stalled at the West Eighth street yard, 
Bayonne, of that railroad. The system 
in question governs the main line 
switches and those connecting with the 
freight yard and freight lines to Port 
Johnston, the yard at this point being 
one for receiving coal trains for Port 
Johnston. 

The plant, which has been installed by 
the Union Switch and Signal Company, 
of Pittsburg, Pa., is one of that com- 
pany’s latest improved type. The con- 


struction throughout is of the most sta- 
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ble kind, with iron signal poles having 
internal connections for operating the 
semaphor arm poles, mounted on con- 
crete foundations, galvanized piping and 
other details of the modern interlocking 
system. While the interlocking switches 
are not new on the Jersey Central, they 
have been heretofore operated by hand 
from the signal tower. This new plant 
substitutes compressed air controlled 
by electricity for hand power. Both 
switches and the accompanying _ sig- 
nals are operated by air at 65 pounds 
pressure per square inch, taken from 
the two-inch main air line which runs 
from Jersey City to Bound Brook to 
operate the automatic block signal al- 
ready mentioned. This line is supplied 
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stroke; those for single switches, 8 x 
6% inches, and those for the sig- 
nals, 3 x 3% inches stroke. The 
operation of the cylinders is, of course, 
controlled in the usual way in plants of 
this kind through the medium of electro- 
magnet valves, operated from the ma- 
chine. The supply of electric current for 
operating all the circuits through the in- 
terlocking machine, necessary for this 
control, is secured from a gravity battery 
in the tower, consisting of four series 
of 16 cells each, arranged in series. All 
main line signals at this point assume a 
danger position when trains pass 
through on the track which they govern, 
signals being made semi-automatic in 
their control through the medium of 


track circuits, so that there is no inter- 
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from three compressing plants, which are 
located at Jersey City, Roselle and 
Greenbrook. 

This interlocking system in the West 
Eighth street yard includes one tower 
where the switches are manipulated. 
The machine in the tower contains eight 
levers for the operation of 20 switches 
and three sets of movable joint frogs. 
Then there are five levers for the opera- 
tion of 15 signals, making a total of 13 
operating levers. In addition, there are 
ten spare levers, so that considerable 
additions to the plant may be made at 
any time without having to enlarge the 
machine. 

The air cylinders for operating the 
movable joint frogs are 8 x 7% inches 


ruption at this plant of the electro-pneu- 
matic automatic block signal system. 
These signals differ from the purely auto- 
matic, inasmuch as they are interlocked 
with the switches and are controlled in 
the interlocking tower. Upon their as- 
suming the danger position on the pas- 
sage of a train, they will remain so until 
the train passes out of the block section 
controlling it, thus preventing the dis- 
play of a clear signal by the operator. 
One train following another waits until 
the first train has cleared the block be- 
yond the interlocking point. This plant, 
in the design of apparatus, is similar to 
that installed at the Boston Southern 
Station some few years ago. It also 
corresponds to the three large plants re- 
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cently installed at the new Albany sta- 
tion on the N. Y. C. and H. R. R. R,, 
the Auburn branch of the West Shore and 
the connection with the main line at 
Syracuse Junction. 

Mention has already been made of the 
electro-pneumatic block signal system. 
It was put into operation over a part of 
the road in 1890, and was extended Janu- 
ary, 1893, to Bound Brook, where the 
four tracks of the Central end. This 
system is a very simple one, and is oper- 
ated with much success. In the few 
wrecks that have occurred on that line, 
it has been subsequently proven that the 
signal system was not at fault, and that 
the blame for the accident rested else- 
where. The signal towers are at varying 


& 
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distances apart, usually not more than 
half a mile, and sometimes much less. 
There are two semaphores for each track, 
one showing the danger signal when 
the block in front is occupied, and the 
other serving as a cautionary signal to 
show that the second block in advance has 
not been vacated. They receive air pres- 
sure for operating from the main pipe line 
already referred to, the cylinders being 
controlled through the medium of electro- 
magnet valves, which in turn are con- 
trolled in the usual way from track cir- 
cuits. 

Three compressing plants, located re- 
spectively at Jersey City, Roselle and 
Greenbrook, keep the pipe line fully sup- 
plied with air. At the Jersey City station 


are two compressors, which not only are 
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utilized for furnishing air for the block 
signals, but supply a certain amount of 
compressed air for shop use. One of 
the machines is an_ Ingersoll—Sergeant 
straight line Class “ A” compressor, with 
air cylinder 16% x 18 inches and steam 
cylinder 16 x 18 inches, which supplies 
518 cubic feet free air per minute, and 
requires a boiler of 70 horse-power. The 
exhaust steam is also used to operate 
one of the boiler injectors in connection 
with a quarter-inch pipe from the boiler. 
The compressor discharges through a 
4-inch pipe into six reservoirs, 30x 36 
inches inside measurement, the six being 
connected in series with 3-inch pipe. 
There is also one Norwalk straight line 
air compressor which is used for block 


er rome 


Se 
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signals and shop use. It has air cylin- 
ders 10 and 63% x 12 inches, and a steam 
cylinder 10x 12 inches. Its capacity is 
207 cubic feet of free air per minute, re- 
quiring 28 boiler horse-power. It dis- 
charges through a 2-inch pipe into the 
reservoirs. 

At the Roselle power plant there is 
another Norwalk straight line com- 
pressor, with air cylinders 14 and 9% x 16 
inches, and steam cylinder 14 x 16 inches. 
Its capacity is 427 cubic feet of free air 
per minute, and it uses a boiler horse- 
power of 28. The pipe from the com- 
pressor is four inches, which is reduced 
to three, leading to the reservoirs. 
There are six of these similar to the ones 
at Jersey City. Of that number three 
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are connected in series next to the power 
house, which are in turn connected with 
the other three on the other side of the 
railroad tracks. 

The equipment on the Greenbrook 
power house consists of an Ingersoll- 
Sergeant straight line Class A com- 
pressor with air cylinder 141%4 x 18 inches, 
and steam cylinder 14x 18 inches. This 
supplies 398 cubic feet of free air per 
minute and requires 55 horse-power ot 
boiler. A 3-inch pipe leads to the six 
reservoirs similar to those at the other 
stations which are connected in series 
with 3-inch pipe. 

We are indebted to Chief Engineer 
J. O. Osgood and Superintendent of 
Motive Power W. McIntosh, of the Jer- 
sey Central, and to General Manager 
J. G. Prout, of the Union Switch and Sig- 
nal Company, for material in preparing 
the article. 





The Air Turbine. 


While the steam turbine has already 
demonstrated its usefulness and econ- 
omy, the application of the same prin- 
ciple for compressing air is new. In 
Cassier’s Magazine for May, 1903, there 
is a brief mention made of the subject. 
It is said that an important discovery has 
lately been made in the form of the 
blades, which enables this principle to 
be used with success for the air com- 
pressor, the original steam turbine or 
other high speed machine being coupled 
direct to the air turbine. The air tur- 
bine is very similar to the steam turbine, 
which usually consists of alternate rows 
of moving blades and guide blades and 
is driven at a high speed. Each row of 
blades increases the pressure and gives 
a perfectly steady blast. In the article 
mentioned it relates that such a plant, 
installed for a lead works on the Tyne, 
supplied 3,500 cubic feet of air per min- 
ute, at 4 inches mercury pressure. It 
is said when this plant is set to work an 
increase of 30 per cent. was noticed to 
the output of the furnace, due, appar- 
ently, to the steadiness of the blast. 

Cassier’s Magazine further tells of the 
furnace engine now running at the Barn- 
ley Iron Works, New Leeds, London, 
which consists of a steam turbine run- 
ning at 5,200 revolutions per minute driv- 
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ing the air turbine. The output is rated 
at 11,300 cubic feet of free air per minute, 
at three pounds pressure. The power in 
the useful output of air was found to be 
61 per cent. of that theoretically obtain- 
able from the same amount of steam used 
in the theoretically perfect engine, be- 
tween the same limits of temperature. 

It is explained that in all these plants 
no air valves are required as the moving 
vanes maintain the pressure of the blast 
so that, as in the case of the original 
steam turbine, the repairs are practically 
nil and the efficiency of the plant will be 
maintained indefinitely. When an in- 
creased pressure is required to clear the 
furnace, it is possible to increase the 
speed of the steam turbine by opening a 
bye-pass admitting high pressure steam 
to the low pressure. part of the cylinder, 
and the pressure given by the air turbine 
is thus increased in proportion. 

A high pressure two-stage air com- 
pressor on the turbine principle is re- 
ported as now being constructed for the 
George Goch mine, at Johannesburg, 
South Africa. It is fitted with condenser, 
pumps and intermediate cooler, and is 
designed for an output of 4,qQ00 cubic feet 
of free air per minute, at 80 pounds pres- 
sure, 





Air Lift Plant at the San Antonio Abad 
Cotton Mills in the City of Mexico. 


A mistaken idea prevails among many 
that the people of Mexico are not taking 
advantage of the latest mechanical con- 
trivances. An excellent illustration of 
an up-to-date plant recently installed is 
that of the air lift plant which has just 
been started for the San Antonio Abad 
Cotton Mills, an entirely Mexican con- 
cern, located in the City of Mexico. 

There are two artesian wells supplying 
water for the boilers and for the various 
processes of manufacture. Well No. 1 
is 590 feet deep and cased to the bottom 
with 5-inch pipe. Well No. 2 is 459 feet 
deep and cased to the bottom with 4-inch 
pipe. The water is. raised to two iron 
tanks on the roof of the building, the 
combined capacity of which is 50,000 
litres or about 13,200 gallons. The dis- 
charge into these tanks is 28 feet above 
the ground. The water level in the wells 
when not pumping stands at from 2 feet 
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to 8 feet below the surface, varying at 
different seasons. 

Heretofore the pumping has been done 
by means of two Pulsometer pumps, 
Well No. 1 being connected to a No. 3 
Nye Pulsometer having a 3-inch dis- 
charge to the tanks; Well No. 2 with a 
Korting Patent Pulsometer No. 0.45. At 
a test made by the superintendent prior 
to installing the air lift, the two Pulsom- 
eters raised in two hours 44,507 litres, 
equal to 5,887 gallons in one hour, or 98 
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power, and the supply of water was al- 
ways more or less irregular owing to ex- 
cessive condensation in the steam pipes, 
the Pulsometer at Well No. 1 being 
about 200 feet away from boiler room. 
The air lift plant was a complete suc- 
cess from the moment air was turned on. 
So far only Well No. 1 has been con- 
nected, the central air pipe system being 
used. Photograph No. 1 shows the 
method of connecting; the smaller pipe 
(painted white) is the 2-inch air supply, 











FIG. I—SHOWING PIPING AT WELL NO. I, THE 


MACHINE TO THE RIGHT BEING THE DISCARDED 


PULSO METER. 


gallons per minute. This test was made 
when all the machinery was shut down, 
hence the supply of steam to the Pulsom- 
eters was larger and more regular than 
when the machinery is going. The su- 
perintendent estimates that if the test 
had been made when all the machinery 
was running, the quantity of water raised 
would have been one-fourth less. He 
calculates the amount of steam used by 
both Pulsometers at about 15 horse- 


the large vertical pipe is the 5-inch dis- 
charge pipe which is carried directly up 
to the roof and then along the floor of 
the roof, a distance of about 165 feet. to 
the tanks, where it again assumes a ver- 
tical direction to the top of the tank, 
where both water and air are discharged, 
making a lift of 28 feet from the mouth 
of the well, besides the horizontal “push” 
of 165 feet. It is intended later on to 
discharge the water into a small tank 
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placed nearly over the well and high 
enough to let the water flow by gravity 
and syphon into the large tanks 150 feet 
away. This will obviate the friction and 
back pressure of the long horizontal pipe 
and of so many elbows. To the right of 
the well in illustration No. 1 may be seen 
the now discarded Pulsometer pump. 
The first test with the air lift in this well 
was made in June. Following is an ab- 
stract of the result as taken down by the 
superintendent of the mill: 
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Total length of 5-inch discharge pipe 
from well to tank, 192 feet, with 5 
elbows. 

Central air pipe in well, 1%4 inches diam- 
eter, lowered to 30 meters = 98 feet 
below the surface. 

Length of 2-inch air pipe from receiver 
to well, about 200 feet. 

Speed of compressor, 142 revolutions = 
08 cubic feet free air per minute, de- 
veloping 1o H. P. 

Starting pressure at receiver, 4714 lbs. 











FIG. 2- 


Total depth of Well No. 1, 180 meters = 
590 feet. 

Cased to the bottom with 5-inch inside 
diameter pipe. 

Depth of water level from surface, when 
not pumping, 2 meters=6 feet 6 
inches. 

Vertical height of discharge pipe above 
well, 8.5 meters = 28 feet. 

Horizontal distance from well 
50 meters = 164 feet. 


to tank, 


COMPRESSOR PLANT AND FLOATING INDICATOR AND REGULATOR. 


Working pressure at receiver, 43 lbs. 

Quantity of water raised per minute, 725 
litres = 192 gallons. 

Cubic feet free air per gallon, 0.51. 

Horse-power per gallon, 0.0521. 

The air compressor used (Fig. 2) is an 
Ingersoll-Sergeant duplex belt driven 
class “J,” the two cylinders being 8- 
inch diameter by 6-inch stroke. The 
free air capacity of the compressor at its 
present working speed of 142 revolutions 
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is 98 cubic feet per minute. Making due 
allowance for the lower density of the 
atmosphere at this altitude (7,350 feet), 
this is equal to 78 cubic feet at sea level. 
The compressor, which is located in the 
main engine-room, delivers its air to a 
vertical steel air receiver 24 inches diam- 
eter by 6 feet high, set close by it 
(photo. No. 2), from whence it is con- 
ducted through 2-inch pipe a distance of 
about 200 feet to Well No. 1. This air 
pipe enters the 5-inch discharge pipe 
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One of the interesting features of this 
plant is the novel method adopted by Mr. 
Goyarzu, the superintendent, for keeping 
the depth of water in the tanks on the 


roof under perfect control automatic- 
ally (see Fig. 3). A heavy wooden 
float is suspended on the water by 
means of a light wire, which passes 
over small pulleys along the roof 
and then down into the engine-room 


alongside of one of the iron columns that 
support the roof; this end of the wire 
carries a pointer attached to a counter 








FIG. 3—SHOWING 5-INCH DISCHARGE OF 


through one of the horizontal openings 
of a 5-inch cross, placed just above the 
mouth of the well, where the air pipe, 
being reduced to 1% inches, descends for 
30 meters inside of the 5-inch pipe. On 
the opposite opening of the 5-inch cross 
is inserted a short length of 2-inch pipe 
with a globe valve, elbow and nipple, so 
that water may be drawn from this point 
whenever desired by means of rubber 
hose or for filling buckets, etc. 











WATER INTO THE TANKS ON THE ROOF. 


weight. As the float moves up or down 
the pointer is carried with it and indi- 
cates the depth of water in the tanks on 
a scale prominently painted around the 
column so that the engineer can see at 
a glance from any part of the room just 
how much water there is in the tanks. 
The same wire is extended and passing 
over another pulley which is suspended 
above the air cylinders; it is then at- 
tached to the weighted lever of the un- 
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loading device. When the float in the 
tanks has reached the desired height, 
say 80 centimeters, the wire pulls 
up the regulator lever and the com- 
pressor is unloaded, 7. e., continues run- 
ning, but ceases to compress air un- 
til the lowering of the float in the tank 
releases the regulator lever and the ma- 
chine starts compressing air again. By 
means of this “ floating regulator” the 
wasting of water, which would otherwise 
go through the overflow pipe, is avoided 
and only the necessary amount of work 
is done by the compressor to keep the 
water tanks filled to the required level. 
This arrangement can be readily seen in 
the photo. No. 2. Juan Cuyas. 





The Use of Pneumatic Tools in the 
Preparation of Fossils.* 


The tedious work of removing fossils 
from their matrix by means of the ham- 
mer, chisel and awl has led to various ex- 
perimentation with machine tools in the 
hope of devising some more rapid method. 
The dental engine and the electric mallet 
have been in use in some laboratories for 
a number of years, and have proved very 
efficient in such work as the removal of 
hard matrix from small skulls. However, 
their efficiency has so far been limited to 
light work. This is probably due in a 
large part to the fact that the tools used 
are those constructed for the lighter work 
of dentistry. It is also generally con- 
ceded that electric appliances have not 
proved a success in percussion tools. 

Pneumatic tools were introduced into 
the paleontological laboratory at the Field 
Columbian Museum by the writer some 
four months ago, and may now be said to 
have passed through the experimental 
stage. The application of these tools to 
fossil-cleaning has proved so successful 
that it has seemed worth while to call at- 
tention to their use in this work. 

The pneumatic hammer as used in chip- 
ping and riveting metals and in stone- 
cutting is too well known to require de- 
scription here. However, only the light- 
est hammers used in stone-cutting come 
within range of our present consideration. 
These are manufactured by a number of 
firms in the United States and are of two 
types, the pistol-grip and the straight 
cylinder. The latter type has been adopted 


* By E. 8. Riggs, of Field Columbian Museum, for 
“Science.” 
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by the writer on account of greater con- 
venience in bringing the tool into use in 
work in all positions. Experimentation 
has shown that the smallest hammers on 
the market as stone-working tools are 
heavy enough for any work on fossils. A 
still smaller size would often be con- 
venient. 

The hammer in use consists of a cylin- 
drical chamber in which a five-eighth-inch 
steel plunger having a_ five-eighth-inch 
stroke is caused to play upon the head of 
the chisel at the rate of 3,000 to 3,500 
strokes per minute. This rapid succes- 
sion of light blows sets up a vibration in 
the chisel which, with even a slight pres- 
sure against the work, gives it a remark- 
able cutting capacity. In fact a chisel so 
driven will cut an indurated clay as rap- 
idly as an ordinary hand tool will cut 
chalk. 

The chisels commonly used in stone- 
cutting are made uniformly of one-half- 
inch square or octagon steel about nine 
inches in length. Of these one and one- 
half inches of the head end is turned 
down to three-eighth-inch diameter, so as 
to fit into the chamber of the tool and 
provide the shoulder necessary to hold 
the chisel at the precise point which will 
render the stroke of the hammer most 
effectual. These chisels are used indis- 
criminately in all sizes of stone hammers 
and are ill adapted for the preparation of 
fossils. The requisite for such delicate 
work is a keen stroke under complete con- 
trol. This has been in a measure attained 
by fitting an attachment to the stone-cut- 
ting hammer. 
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CROSS-SECTION OF PNEUMATIC HAMMER, 
WITH TOOL-HOLDING ATTACHMENT. 


In the accompanying figure a represents 
the plunger, b the hard steel barrel and ¢ 
the softer outer jacket of the hammer. A 
tempered steel cylinder d is attached to c 
by a heavy thread; this holds in position 
a separate tool head e, which receives the 
blow of the hammer and bears the chisel 
f in a taper socket. A coil spring g act- 
ing against the shoulders /: and i in turn 
receives the blow of the hammer or any 
part of it not utilized in work at the point 
of the chisel. The tool head e is fitted 
to a square opening in d at j which pre- 
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vents rotation. The taper-socket holds 
the chisel in place so that it may be guided 
by the hammer; when desired the chisel 
may be readily released by placing in a 
vise and tapping the tool head lightly. 
One escape-vent is directed forward so as 
to blow away dust and small chips from 
the work. For chisels, one-fourth-inch 
round steel cut in six-inch lengths and 
drawn to a point of one-eighth or three- 
sixteenth inch in breadth is most eff- 
cient. For finishing a broader bladed 
chisel may be used to advantage. 

This appliance makes it possible to dis- 
pense with the unnecessary weight of 
metal in the chisel so that a keener stroke 
and a greater cutting capacity result. At 
the same time the manipulator is relieved 
of the necessity of holding the chisel in 
place with the left hand and so avoids 
the benumbing jar caused by the vibration. 

The advantages of this hammer over 
the old-fashioned hammer and chisel are 
its much greater cutting capacity and its 
freedom from the jar which causes so 
much breakage in specimens encased in 
hard matrix. The relative cutting capac- 
ity depends upon the nature of the ma- 
terial to be removed. If it be sandstone, 
by which tools are rapidly dulled, block- 
ing off in large pieces by means of ham- 
mer and chisel will be found more ex- 
pedient. Or if it be a very hard sub- 
stance, such as quartz or chalcedony in- 
filtrations, a method of spalling by means 
of a _ square-poled hammer may prove 
more efficient than either. But in lime- 
stone or any of the indurated clays the 
superiority of the pneumatic hammer is 
at once evident. This is especially true in 
the case of complicated specimens where 
there are deep cavities or foramina to be 
developed. In such work the pneumatic 
chisel can be used wherever its point can 
be introducéd, while with the old-fash- 
ioned hammer and chisel one is often at 
a loss for room to hold and strike. The 
cutting capacity of a chisel is much greater 
also when used with the pneumatic ham- 
mer, as the point can be made much harder 
without danger of breaking. Chisels 
made from a high-grade English steel of 
1.4 per cent. carbon chilled to a file-like 
hardness may be used four or five hours 
in concretionary clays without need of 
grinding. 

The advantage of relieving the speci- 
men from the jar of the hand-hammer 
can scarcely be overestimated. In work- 


ing out dinosaur vertebre from a con- 
cretionary matrix by means of hand tools 
we have often found it necessary to break 
the specimen to pieces with a hammer in 
order to remove the _ chalcedony-filled 
masses of concretion from the cavities. 
The use of the pneumatic chisel has made 
it possible to remove the matrix from such 
cavities, with but little injury to the speci- 
men. The tendency to chip off thin edges 
with flakes of the matrix is also avoided. 

Skill in the use of these tools is readily 
acquired. By adapting the size of the 
chisel to the work in hand and gauging 
the amount of air admitted to the tool by 
means of a push-button throttle valve, the 
stroke can be reduced so that a scale may 
be removed from the most delicate sur- 
face. 





Efficiency Test of the Air Lift. 


Notice has already been given in Com- 
PRESSED Arr of the new form of air lift, 
designed and patented by Mr. Jos. Price, 
an English engineer. This possesses a 
new rising main which, unlike the old 
ones, increases in diameter as it nears the 
top. It is claimed by the inventor that if 
permitted to do so the compressed air 
will slowly expand while rising, as the 
pressure of the water above is lightened. 
To admit of this expansion the water 
above the air must of necessity be moved 
at an increased speed. The claim is 
that a large portion of the energy stored 
in compressed air has heretofore been 
uselessly consumed in imparting this ad- 
ditional rapidity of motion to the water. 

The Refrigerating Engineer, an English 
publication, tells of an efficiency test re- 
cently made of an air lift of this type at 
the electric supply station of the Central 
London Railway at Leeds Road, Ilford, 
London. The report of the test is as fol- 
lows: 

“The well is bored 10-inch diameter to 
400 feet deep, the rest of the water level be- 
ing at 44 feet before pumping. The plant 
was arranged as for raising a supply of 
10,000 gallons from 130 feet below to 20 
feet above surface, and (excepting as re- 
gards the tubes) on lines dictated by the 
best American and German practice for 
parallel rising mains, which require 144 
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cubic feet of air to be compressed for 
the above duty, equalling a ratio of at 
least 5% vols. of air to 1 of water, and a 
ratio of submergence to lift of 3 to 2. 

* The rising main is of tubes increas- 
ing in area as the air expands in rising, 
thus maintaining a minimum of friction 
throughout, and has an internal air tube 
with adjustable annular ejector for econ- 
omizing the air used and _ utilizing its 
velocity of discharge, which is at 336 feet 
below the surface, the water being deliv- 
ered for testing purposes at 5 feet above 
surface over a weir fitted with a gauge 
for measuring the depth of flow. 

“The air compressor, some 50 feet 
from the well, is of the two-stage type, 


with intercooler, proved to compress 
1442 feet of free air to 100 lbs. pressure 
of 115 strokes a minute, indicating 22 


horse-power in the compressor, and is 
driven directly, through gearing, by an 
electric motor combined on the same bed 
plate and arranged to run the compressor 
at the above speed, viz., 115 strokes a 
minute. 

The plant was run continuously for 
14 days and nights, lowering the water 
to an average level of 127°0 feet from the 
surface, or a total lift of 132 feet, the 
average flow over the weir, gauged every 
hour, being 3°31 inches, or 11,660 gallons 
per hour, say 195 per minute. 

* During this run it was found that the 
air compressed (144 cubic feet) was much 


in excess of that required, and that a 
quantity could be leaked away without 
affecting the flow. This quantity was 


gauged by a hole through a thin plate as 
about 44 feet, thus reducing the volume 
actually used to 100 feet per minute, or a 
ratio of 3°2 volumes of air per volume of 
water, with lift 132 feet. 

“On the completion of the above test, 
arrangements were made for slowing the 
motor, ultimately to 83 revolutions of the 
compressor, or as 115, 83, 144, 104 cubic 
feet, at which speed the flow was 380 
inches, or 200 gallons per minute, the 
total lift being 119 X 5=124 feet, the 
water having risen in the well during 
the stoppage. This works out as 3°25 
volumes of air per volume of water, thus 
verifying the estimate made previously 
by leakage measurement. 

‘Lifting 200 gallons per minute 
through 124 feet equals 248,000 foot 
pounds, and the power is as 144'2, 104, 
22, 15°88 horse-power or 524,000 feet 
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pounds, so, dividing the former by the 
latter gives about 47°3 per cent. efficiency. 

‘For fair comparison with precedent 
practice it is necessary to correct:—Ist, 
for excess of the submergence over the 
standard 3 to 2, in this case, 31 feet; 2d, 
for the temperature which at time of ob- 
servation was about 80 degs., or 25 degs. 
above the normal temperature. With 
these corrections the volume ratio of air 
to water becomes 2°7 to 1, and the effi- 
ciency 5°55 per cent.” 





Pneumatic Tube Service.* 


The mythology of the ancient Greeks and 
Romans represents the messenger of the 
gods as a young fellow whose heels are 
shod with wings through which the air 
became the medium of his flight in convey- 
ing the messages and commands of his 
imperial masters. In the sacred poetry of 
the ancient Hebrews the “wings of the 
wind” constituted the chariot of omnipo- 
tence in the swift execution of sovereign 
purpose and command. The ancient litera- 
ture of numerous other early civilizations 
is replete with the same figure. 

In our day the “ wings of the wind” as 
messengers have passed from symbol to 
fact—from mythology and poetic fancy to 
practical reality. The lithe, athletic Mer- 
cury, winging his swift course on the breast 
of a favoring wind with messages from 
imperial Jove to the lesser deities has be- 
come a little cylindrical “ carrier,” darting 
away with the rapidity of a bird on the 
wing under the impulse of a confined and 
directed air current, carrying its message 
safely locked within against harm or loss, 
and, after a brief period of swift flight, 
delivering its charge at its appointed desti- 
nation. 

The art of pneumatic dispatch tubes for 
the conveyance of messages, parcels, freight 
matter and even passengers in its theoreti- 
cal aspect is over two centuries old. It is 
not the purpose here to treat of its early 
history and experimental development. It 
may, however, be noted that the art had 
its earliest development in Great Britain 
in the first half of the last century, and the 
records of the British Patent Office for the 
twenty years between 1835 and 1855 show 
astonishing activity and interest among 

*By Edmond A. Cassier’s 
Magaeine, 


Fordyce, for 
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inventors in the art of pneumatic trans- 
mission of express and mail matter through 
closed conduits and tubes. The streets of 
London, Paris and other cities of Conti- 
nental Europe were the scenes of numerous 
early experimental pneumatic tube plants, 
most of which, though successful mechani- 
cally, failed because of financial difficulties. 
One of the oldest of the United States 
patents relating to the art was granted more 
than thirty years ago to Mr. Alfred Beach, 
of New York. It provided for a tube 
system which contemplated the carrying 
of passengers in cylindrical carriages 
traveling in a 10-foot tube or conduit and 
designed to be driven by an air current 
at a speed largely in excess of modern 
express railway speed. The drawing of 
this old patent shows the car at a station, 
with doors in the walls of the tube and 
car thrown back and passengers leaving 
and entering the car. But the scheme did 
not go beyond the experimental stage, 
though it is but fair to say that the causes 
that proved fatal to its practical develop- 
ment did not so much reside in mechanical 
impossibilities as in the enormous expense 
and outlay of capital which the construc- 
tion, operation and maintenance of such a 
plant would have involved. But in our day 
of gigantic engineering and financial opera- 
tions initial expense constitutes no serious 
obstacle to an enterprise which can be sub- 
sequently made to pay fair profits on the 
capital invested; and if on its mechanical 
side the fuel energy required for the trans- 
mission of a given weight of matter a 
given distance by pneumatic tubes can be 
reduced below the amount used to accom- 
plish the same by the steam locomotive or 
electric motor, we may yet see pneumatic 
transmission applied to the direct propul- 
sion of vehicles for passenger service, as 
well as for mail and express service. 
Undoubtedly the most extensive, and 
thus far the principal, service which the 
pneumatic tube art has rendered has been 
in transmitting money and memoranda 
of sales between the sales counters and the 
cashier’s office in dry goods and other 
shops—a mechanical convenience’ with 
which the public has grown so familiar 
that it is now regarded as an indispensable 
part of the equipment of every first-class 
retail establishment. And along with the 
development of the pneumatic store-service 
system has come the more tardy applica- 
tion of the same principle to the distribu- 
tion of mail and express matter in large 


cities. Several of these have for a number 
of years enjoyed the benefits of rapid 
collection and distribution of mail matter 
through underground pneumatic tubes. 

The earliest practical application of 
pneumatic transmission outside of shop 
and mail service was in the distribution 
of telegrams and telegraphic news matter. 
Prior to 1887 the Western Union Telegraph 
Company, in the United States, had estab- 
lished in New York a pneumatic service 
of its own for sending messages singly or 
in bundles between the branch stations and 
the main office, and for supplying the daily 
newspapers of the city with their associ- 
ated press telegrams and special dispatches, 
these being sent in carriers through 
1%4-inch individual pipes leading to each 
point of collection and delivery. 

In 1893 the City Press Association, of 
Chicago, out of patience with the slow and 
unsatisfactory delivery of telegraphic news 
dispatches by messenger boys, contracted 
for and installed beneath the streets of 
Chicago fifteen miles of the most costly 
and elaborately constructed pneumatic 
tubes ever put into service. These tubes 
connected the main office of the Western 
Union Telegraph Company with the offices 
of the association, the various newspaper 
offices, the City Hall, the Central Police 
Station and several other points, and since 
that time messages that, in the hands of 
some dilatory messenger boy, used to keep 
the newspaper presses waiting for half an 
hour, are now shot to their destination in 
but a fraction of a minute. This system, 
which was designed only after a thorough 
inspection of all the leading systems of 
Europe, is perhaps the most satisfactory of 
its kind ever installed, no expense having 
been spared to make it perfect in every 
detail. 

Pneumatic tubes are coming to be re- 
garded as an indispensable part of the 
mechanical equipment of large public 
libraries. In one of the earliest pneumatic 
transmissions of this kind the slips calling 
for the book, or books, desired were shot 
from the central distributing desk through 
pneumatic tubes to attendants at the stacks, 
the books themselves being sent to and 
from the delivery room by basket convey- 
ors. Similar systems have since been 
installed in a number of large libraries, 
and constitute probably the most important 
and effective part of the time and labor 
saving equipment of such institutions. As 
messengers, they do their work with all 
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the celerity of the telephone—and do it 
withal in perfect harmony with the spirit 
of silence that pervades the atmosphere 
of a library, which the telephone could not 
do. 

The success of large-tube systems for 
the transmission of mail matter has led to 
an extension of such systems in express 
service for the delivery of parcels and 
packages from the retail shopping districts 
of large cities to the outlying residence 
districts. Through such large tubes mer- 
chandise and express matter may be sent, 
with but a few seconds or minutes at the 
most consumed in the actual transit be- 
tween the distributing and receiving 
stations. The immense convenience of such 
a speedy system of parcel delivery may be 
appreciated from the fact that purchasers 
in shops frequently find that their pur- 
chases have been delivered and are await- 
ing them long before their return home. 

Of late years pneumatic tubes have come 
to be extensively adopted also in ware- 
liouses, packing-houses, railway freight 
depots and other similar places. In the 
case of warehouses and supply houses of 
all sorts, the tubes are laid between the 
various buildings, and serve to connect the 
main office with the different shipping and 
receiving points of the establishment. 
Orders, requisitions, receipts and all kinds 
of mail matter are sent through these tubes, 
dispensing with the services of messenger 
boys heretofore employed; and, what is 
more important, eliminating almost entirely 
the time element—almost to the same ex- 
tent, in fact, as the telephone and telegraph 
have eliminated it. 

Three of the largest American railway 
systems recently installed in connection 
with their freight depots systems of pneu- 
matic tubes by which all freight receipts, 
way bills, checks, etc., received at the differ- 
ent doors are dispatched to a central office, 
signed and returned to the door of the 
warehouse from which they were received, 
thus permitting the teamster to get the 
goods without the necessity of going to 
the main office, waiting in line and then 
returning to his wagon. It is, perhaps, 
impossible to estimate the time that is thus 
saved; but it would be no exaggeration to 
say that where business is heavy this pneu- 
matic system saves from a quarter to a half 
hour of an employe’s time in connection 
with each delivery. 

One large manufacturing company 
uses the system for connecting different 
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buildings of its plant, and sends blue 
prints, small tools, samples of material, 
etc., through the tubes from different 
departments, all connecting with a cen- 
tral office, something like a telephone 
exchange, where the goods are re-sent, if 
necessary, to other buildings or depart- 
ments. 

One large electric supply company 
recently installed a pneumatic tube line 
over half a mile in length, through which 
orders received at the main office are sent 
to the railway warehouse and are filled and 
shipped from there. Previous to the adop- 
tion of the pneumatic tubes these orders 
were sent by messenger boys, a method 
which involved a considerable loss of time, 
and frequently a mistake or loss in the 
delivery of the order itself. In another 
large pneumatic messenger installation the 
system has dispensed with the services of 
fifteen messenger boys; and in filling orders 
for railway delivery from twenty to thirty 
minutes are saved on each order, which 
means that an order received twenty or 
thirty minutes later than formerly is now 
filled and gotten off on the same day the 
order is received, while before the adoption 
of the tube system these orders would fre- 
quently have to go over until the next day. 
Many large factories have put in pneu- 
matic tubes between their main offices and 
their various departments for the quick 
transmission of orders, blue prints and 
paper memoranda, which have _ hitherto 
required the services of one or more 
messenger boys. In still other depart- 
ments of the business and manufacturing 
world too numerous for specific mention 
air currents as messengers to replace the 
tardy, tired and sometimes lazy feet of 
messenger boys and men are gradually 
coming into use. The old adage that 
“Time is money” was never truer than in 
the present day ; and a system of messenger 
and express service that practically con- 
verts time into money, besides contributing 
an increased element of safety, is bound 
to meet with public favor and acceptance 
to an ever-increasing extent. 





Compressed Air Running Steam Engines. 


Some 50 engines are running in Nor- 
wich, Conn., by compressed air gener- 
ated at the power station of the Conti- 
nental Compressed Air Company at Taft- 
ville, on the Quinebaug river, and results 
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so far show that the power is entirely 
satisfactory if the cost does not prove 
to be too great. These engines vary 
from 2 to 250 horse-power. The plant is 
located three miles from the furthest 
point of distribution, and compressed air 
is carried in pipes this distance with im- 
material loss of pressure. The 90 pounds 
pressure at the compressor is reduced to 
88 pounds at the furthest point of con- 
sumption, and the average loss of pres- 
sure in transmission is only about one 
pound. Fifteen hundrea horse-power is 
thus distributed in the city of Norwich. 
The Taylor system of hydraulic com- 
pression is used, the plan being similar 
to those at Magog, in Quebec, and at 
Ainsworth, in British Columbia. A dam 
gives a fall of 18 feet and at the foot of 
the fall is the compressor. The shaft is 
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til arrangements are made for metering, 
is $50 a year per horse-power. Some 
anxiety is expressed as to what the fu- 
ture price will be. The customers realize 
that the plant cost a good deal of money 
because of accidents during freshets, sev- 
eral times the machinery being washed 
away by the Quinebaug, which, though 
like a mild trout stream at ordinary sea- 
sons, in time of freshet is a roaring tor- 
rent. It is said that it cost nearly 
$750,000 to build the plant complete. 
But while the cost of the power may 
be more than is required to run a steam 
engine by steam generated on the prem- 
ises, yet the compressed air is cheaper 
than electricity distributed from stations 
in the vicinity of Norwich, it is claimed, 
and the advantages over steam are ma- 
terial, especially in the ability of an engine 
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CARD FROM AIR OPERATING ENGINE, 


208 feet deep and 24 feet in diameter, 
opening toward the bottom into a bell- 
shaped chamber with a maximum diame- 
ter of 52 feet. The downflow pipe in the 
centre is 14 feet in diameter. Generally 
speaking, the downflowing water receives 
large quantities of air in the form of 
bubbles, a tendency to a vacuum caused 
by the rapid flow compelling this influx 
of air. The bubbles are compressed in 
the long fall, and the air is separated 
from the water by means of a separator 
at the base of the shaft. The air is dry, 


no trouble resulting from the presence 
of moisture not even so much as in air 
compressed in the ordinary mechanical 
compressor. 

The Continental Company is not yet 
ready to announce the price of its 
power. The initial price, to prevail un- 


to stand up to its work when a great ad 
ditional load is suddenly put upon it, as 
in such a plant as that of the Rogers 
branch of the American Wood Working 
Machinery Company, at Norwich, where 
heavy wood working machines are tested. 
A test of the engine under compressed 
air was made, every machine in the shops 
being started up, throwing three times 
the average load upon the engine. The 
only change noted was that the revolu- 
tions went down from 124 to 118, where 
under steam the fall would be from 124 
to go revolutions with only twice the 
average load. 

Compressed air is admitted to the cyl- 
inder of an engine just as steam had been 
admitted. No change was made in the en- 
gine. The compressed air is passed 
through a heater before going to the 











COMPRESSED AIR. 2513 


cylinders, the heating process adding 
greatly to the efficiency, so that heating 
the air to 324 degrees F. gives an addi- 
tional horse-power at the rate of about 
$8 a year. The advantage over steam is 
that no matter what load is put on the 
engine the gauge pressure remains un- 
changed, instead of having the steam 
pulled down, as must happen with the 
ordinary engine and boiler if heavy ma- 
chinery, such as wood planers and mold- 
ing machines, are set going on top of the 
usual shop load. 

Some idea of the workings of com- 
pressed air as a substitute for steam in 
a steam engine may be obtained from the 
accompanying card reading of a Corliss 
engine: Boiler pressure. pgs rev- 
olutions per minute, 55.5; scale, 40; pis- 
ton diameter, 26 inches; cone 48 
inches; piston rod, 3 13-16 inches; ex- 
haust pressure, 3 pounds; developing 80 
horse-power.—/ron Age. 





Lifting Water by Compressed Air.* 


At the last meeting of the society, held 
in Warren, I had the pleasure of listen- 
ing to a paper entitled, Air-Lift Versus 
Deepwell Pump, by Brother McCon- 
noughy. The interest taken in that pa- 
per, together with numerous requests, 
including one from our president, for a 
paper on this subject, has led me to pre- 
sent some of my observations on the 
operation of the air-lift pump. I will 
confine the first paper to the air-lift itself 
and the well, and will give the principal 
proportions of the apparatus as it is gen- 
erally used, viz., in what appears to be 
the more practical and economical form. 
I shall mention very briefly the apparatus 
for producing the compressed air re- 
quired, because information of that kind 
can be obtained of almost any manu- 
facturer of air compressors, as well as 
from works on compressed air. The his- 
tory of the air-lift pump I shall omit al- 
together, as it would add but little infor- 
mation of a practical nature. I might 
state at the outstart that I have failed to 
find in printed form information on this 
subject which would seem to be of any 
practical use to engineers who may be 

called upon to construct or to superin- 





aper read by Gustav C. H. Freidrich before the 
onic ociety of Mechanical, Electrica] and Steam 
Bngineers. 


tend the sinking and fitting up of a well 
for an air-lift. The information at hand 
at the present time seems to be very 
scarce, indeed, and this is especially true 
in view of the large numbers of air-lifts 
in successful operation and the high 
economy obtainable in this type of pump- 
ing apparatus. 

The complete apparatus necessary for 
the successful raising of water by the 
air-lift system consists of an air com- 
pressor and the necessary air regulators; 
an air-tank or receiver large enough to 
furnish a steady flow of air to the well, 
and to break up the pulsations of the 
compressor; a pressure gauge and valves 
suitable for regulating the pressure and 
flow of air, and the necessary length of 
pipe of the proper sizes. In order to 
enable the well to work successfully and 
economically the pipe should be properly 
proportioned. When the pipe is too 
large the water is apt to blow out in a 
spray and with great force, which is ob- 
viously very wasteful both of air and 
water. When the pipe is too small the 
air is apt to rise to the surface of the 
water in small bubbles, and without pro- 
ducing the desired results. When the 
air-pipe is outside of the water-pipe, I 
have found the proper relation between 
the diameters of the air and water-pipes 
to be as 1% to 4, which gives a ratio of 
actual cross-sectional area of 6.24. When 
the air-pipe is situated inside the water- 
pipe the same ratio of actual cross-sec- 
tional areas should obtain, and in this 
case the diameter of the water-pipe is 


aX 6.24+A 
D=\/ ——————_, in which a and A 
.7854 


represent the actual internal and exter- 
nal areas of the air-pipe. The proper 
areas of the air and water-pipes, together 
with the required depth of submersion 
and the introduction of the air into the 
water-pipe at the proper point, are the 
principal factors which determine the 
success of the air-lift. 

The water-pipe should be submerged 
to a depth of 18 inches for each foot lift 
above the lowest water level in the well: 
in other words, the best results are ob- 
tained when submersion = .5, the lift be- 
ing measured from the lowest or the 
working water level, as it is called. It 
will be seen that the depth of submersion 
for the best results should not be less 
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than 1% times the total lift measured 
from the working water level. 

When the well is being worked, the 
water level falls below the level reached 
before water is pumped out. To illus- 
trate the foregoing rule, suppose we 
wish to elevate water 25 feet above the 
surface of the ground, and that when 
drilling the well, water is obtained at a 
depth of 4o feet below the surface. The 
lift is now 40 + 25 = 65 feet. Applying 
the foregoing rule for depth of submer- 
sion we have 65 X 1.5 = 97.5 feet, or 
practically 100 feet, thus giving a total 
height of 165 feet from the point where 
the air enters the water-pipe to the point 
of discharge. After drilling to a depth 
of 165 — 25 = 140 feet, we are ready to 
find the working water level in the well. 
First put the water and air-pipes into the 
well; then drop a float attached to a 
string into the well. Pass the string 
over a pulley and attach a weight to the 
free end. The weight should be just 
heavy enough to take up the slack in 
the string and at the same time allow the 
float to descend with the water level as 
the latter is lowered by pumping. The 
distance the weight rises will indicate 
the depth of the working level below the 
level first obtained in the well, and the 
latter level should be employed when 


making calculations involving lift and 
depth of submersion. 
A very simple as_ well as_ con- 


venient arrangement for measuring the 


fall of the water level in the well 
can be made as_ follows: Take a 
pulley whose circumference is 12 times 
the circumference of the shaft upon 


which the pulley is mounted; then wind 
the float string around the pulley and 
fasten another string to the shaft, so that 
it will be wound on the shaft as the float 
string unwinds from the pulley It will 
be seen that this arrangement reduces 
the travel of the string on the shaft to 
a convenient distance and one that can 
easily be measured. Suppose the water 
level in the well falls 10 feet. The cor- 
responding additional depth of submer- 
sion will be 10 X 1.5=15 feet, and if the 
well is not deep enough it should be 
drilled to a sufficient depth to permit the 
increased depth of submersion to be ob- 
tained, and this is done in order to make 
the total depth of submersion equal to 
1% times the lift, which proportion, as 
has been pointed out, is necessary for the 
best results. If it is not practicable to 
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increase the depth of submersion after 
finding the working level, the height of 
the lift may be decreased a corresponding 
amount; otherwise the efficiency of the 
lift will be to some extent affected. If 
the well had been drilled deeper than 
necessary at the outstart, the increased 
depth of submersion could readily be 
obtained by simply lowering the pipes to 
the required depth. It will be seen that 
the lower water level in the well also de- 
termines the necessary change in the 
point at which the air should enter the 
water-pipe. With a fall of 10 feet when 
pumping, the air should enter the water- 
pipe at from 38 to 4o inches from the 
lower end of the pipe; with a fall of 5 
feet the air should enter at from 24 to 
26 inches from the lower end of the 
water-pipe, and with a fall of from 1 to 
3 feet it should enter at a point 18 to 20 
inches from the lower end of the pipe. 
For other distances the same ratio may 
be used. A well put down to the depth 
previously determined and _ fitted with 
pipes of the sizes indicated by the rule 
can be cemented over and_ buildings 
erected over it without fear of trouble, 
because the well will need no further at- 
tention, and all that is required is simply 
to supply it with air as long as the pipes 
last. A number of wells can, of course, 
be operated from the same compressor. 
The necessary machinery can be located 
in the engine-room or in any convenient 
place, and the air-pipes run to the differ- 
ent points of distribution. 

Coming now to the question of air 
required for raising water, it is estimated 
that 1 cubic foot of air will raise 1 gallon 
of water, but in wells that are properly 
proportioned there will be a saving over 
the amount of from 40 to 47 per cent.; 
that is to say, the air used will be 60 per 
cent. of the above estimate as the maxi- 
mum and 52 per cent. as the minimum. 
This serves to illustrate the fact that 
wells vary, as, for instance, along rivers, 
where the water rises and falls, causing 
the water level in the well to fluctuate. 
To illustrate the application of the rule 
for volume of air required, if we wish 
to raise 100 gallons of water we shall 
need 60 cubic feet of air as the maximum 
and 52 cubic feet of air as the minimum, 
the required volume carrying from the 
maximum to the minimum according to 
the conditions in each individual case. 


The average air pressure is 60 pounds 
per square inch. 


When starting to raise 
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water it requires a somewhat higher 
pressure because there is a solid body of 
water from the surface in the well to the 
point at which the air enters the water- 
pipe, and this column of water has to be 
moved by the first discharge of air. 
When the well has reached its normal 
working condition the water- pipe will 
contain a number of short columns of air 
and short columns of water. These short 
columns of air and water are discharged 
alternately, and in the pine they form a 
continuous chain, the intermittent dis- 
charge continuing as long as the proper 
amount of air is supplied and as long as 
there remains water to be pumped, 
The principle upon which the oper ration 
of the air-lift depends may be explained 
as follows: The pressure of the atmos- 
phere being 14 7-10 pounds, in a perfect 
vacuum water can be lifted to a height 
ie 34 feet. We know that as the water 
piston is drawn forward in the cylinder 
a partial vacuum is created behind it and 
the pressure of the atmosphere on the 
outside of the suction pipe causes the 
water to rush into the latter. The suc- 
tion valve then closes and on the return 
stroke the discharge valve opens the 


piston, forcing the water to a higher 
level. 
In the air-lift pump the pressure of 


the atmosphere is not removed from the 
surface of the water in the pipe, as it is 
in the suction pipe of an ordinary pump. 
We have the atmospheric pressure on the 
surface of the water outside of the well 
and also in the pipe. The short columns 
of air previously mentioned act as _ pis- 
tons in the air-lift pump, the propelling 
force being that due to the difference 
in specific gravity between air and water. 
The specific gravity of a solid is the dif- 
ference between its weight and _ the 
weight of a like volume of distilled water 
at 39.2 degrees F., the weight of the 
water generally being represented by 
unity, or 1. Taking the weight of water 
as 1, the specific gravity of air is .oo12 
Air being elastic and compressed to 3, 4, 
or 5 atmospheres, as the case may be, 
when liberated under the water is found 
to be very buoyant, and, as expansion is 
confined to the limits of the pipe, it 
forms a large bubble and carries the 
water above it to the surface, the air 
column becoming longer as it ascends 
on account of the removal of the weight 
of water above it, thus allowing the air 
to continue to expand, until finally it 


2515 


flows from the pipe a little above atmos- 
pheric pressure. It will be seen that the 
water which is removed by the air les- 
sens the weight of water in the pipe, or, 
in other words, the weight of the column 
in the pipe is less than that of a similar 
column outside of it. This in turn causes 
the water to rush in at the bottom, be- 
cause of the greater weight of the col- 
umn on the outside. Other bubbles are 
formed, thus causing a continuous chain 
of short columns of air and water as 
long as air is supplied. One important 
advantage to be derived from the use of 
the air-lift pump where water is to be 
used for condensing purposes or domes- 
tic use is that the air during expansion 
absorbs heat, and this tends to lower 
the temperature from 2 to 4 degrees F.; 
that is, water having a normal tempera- 
ture of 50 degrees in the well will have a 
temperature of from 48 to 46 degrees 
when discharged. 

There is no particular advantage to be 
gained by employing special arrange- 
ments for introducing the air into the 
water-pipe. The air may enter from the 
side or at the centre with equally good 
results. The economy of this system can 
be figured out by any engineer without 
much trouble, because about all that is 
necessary is to find out how much steam 
will be required to compress 1 cubic foot 
of air to the required pressure, which 
may be taken at 60 pounds when making 
calculations. 

The cost of compressing air offers 
good material for a subsequent paper on 
the air-lift pump. 





The “ Liernur’” Pneumatic Sewerage 
System at Stansted. 


Considerable interest has been_taken 
by municipal engineers in the first British 
installation of Liernur’s pneumatic sew- 
erage system at Stansted, in Essex, 
which has now been in operation for 
about a year. Stansted is a large vil- 
lage with a population of about 2,000; 
its higher portion already possessed a 
system of sewerage by water carriage, 
but for some years past the lower por- 
tion had given the district and parish 
councils much anxiety as to its efficient 
drainage, owing to the physical difficul- 
ties presented. The basin-like formation 
of the country rendered the adoption of 
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a system of sewerage by gravitation al- 
most impossible, owing to the large ex- 
penditure of water which would have 
been necessary for adequate flushing. 

The engineers of the “ Liernur ” system 
availed themselves of every possible fall 
for the conveyance of the sewage, a great 
part of the liquids reaching the storage 
tank by gravitation. For the carriage of 
the sewage remaining in the syphon 
boxes and sewers the vacuum suction is 
utilized, as frequently as experience dic- 
tates. Consequently, by this system of 
conveyance it is possible to guarantee 
that the whole network of sewers is 
thoroughly cleansed and filled with pure 
air every day, or as often as desirable. 
From the starting of the gas engine, 
the complete service of the “ Liernur” 
system over the whole network of street 
sewers and house connections, in all 
about two miles, takes only fifteen min- 
utes. 

The area served by the “ Liernur” 
system is of a varied description so far 
as levels are concerned; with one excep- 
tion the branch sewers are laid at an 
average depth of 2 to 3 feet. The one 
exception is the extremity of the pipe 
line crossing the railway, and this has 
been laid at a lower depth (9 feet), in 
order to allow of the connection of the 
sewers of a large building estate now be- 
ing developed. No provision was nec- 
essary for storm water drainage, the vil- 
lage possessing a system of surface water 
sewers. A 4-inch rising main is carried 
from the pumping station to the high 
level existing sewer, from whence the 
sewage is conveyed by gravitation to the 
irrigation farm. The complete system is 
of cast-iron pipes, fittings, etc., through- 
out, and as each pipe was laid, the joints 
were tested by water pressure. 

The pumping station is small. The 
machinery consists of the following: A 
boiler plate vacuum reservoir (with a 
capacity of about 2,800 gallons), provided 
with gauge glass and safety valve; a gas 
engine, 8 h.-p.; a vacuum pump of % 
h.-p.; a lifting pump, for pumping the 
sewage to the high level sewer; and pul- 
leys, cocks and other small fittings. Ad- 
joining the pumping station is the stor- 
age tank, with a capacity of 30,000 gal- 
lons, which represents the quantity of 
sewage estimated to be delivered in 
three days. The lifting pumps and stor- 


age tank could be dispensed with and a 
lower power gas engine used in most 
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cases and where the pumping station is 
situated immediately at the outfall works. 

We understand that the capital cost at 
Stansted was under £2 per head; the 
working expenses come to 10d. per head 
per annum (including lifting the whole 
sewage 40 feet). The system has now 
been working at Stansted satisfactorily 
for the last ten months, during which 
period the population now connected has 
increased from 800 to 1,000, comprising 
all the lower district of Stansted.—£n- 
gineering Times (London). 





Washing the Air. 


In order to meet unusual conditions at 
its Pittsburg station, the Pittsburg and 
Lake Erie R. R. has adopted a system 
of washing air used for heating and ven 
tilating the building, which is now being 
operated with success under the direction 
of J. N. Campbell, electrical engineer of 
that company. Owing to its original 
features it has excited considerable inter- 
est and comment. 





SPRAYS AND BAFFLE PLATES IN AIR WASHER 


Leading down from the roof there are 
two large air ducts about 8 feet by 20 
feet each, which extend to the basement 
directly to the washers. These air 
washers are rectangular iron boxes 


———_ 
fn AR 
PLAN OF ORYING PLATES 


about 12 feet by 5 feet wide and 8 feet 
high, the air entering along the top and 
bottom of one of the sides. This air on 
entering passes three sets of water jets, 
the two top ones having 12 sprays each 
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and the bottom one 14 sprays. The air 
leaves this washer through the opposite 
side of the chamber, which is open, but 
in doing so passes through two more sets 
of the water jets, one of which sprays 
vertically downward from the top and 
the other one vertically from the bottom. 
Each of these sets also has 12 sprays. 
These sprays are about 11 inches apart 
on each pipe and are simply open noz- 
zles about one-eighth of an inch in di- 
ameter, and the water is directed with a 
pressure of 15 to 20 pounds per square 
inch against a baffle plate which is ad- 
justable, allowing the spray to be turned 
in any desired direction, as shown in the 
sketch. 

The air from the washing chamber 
passes by a series of seven rows of plates 
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PLAN OF AIR 


against which it impinges and drops the 
water which is held in suspension. These 
plates are formed as is shown in the sketch 
on the opposite page. 

From these drying plates the air passes 
through a heater having grates through 
which water is circulated at any temper- 
ature to give the air the desired tem- 
perature, and from this heater the air 
is drawn by a fan and discharged into 
the building. There are three of these 
fans and four suction fans drawing off 
the impure air and discharging it through 
ducts to the roof. 

This system, it is said, cleans the air very 
thoroughly and provides the entire ven- 
tilation for the building, there being no 
windows in the building that can be 
opened, and a constant temperature of 
from 68 to 72 degrees is maintained dur- 
ing the entire year. The air seems to 


have very little moisture retained in it, 
and the pressure that is maintained 
through the building is about one-half an 
inch of water. The entire system was 
manufactured and_ installed by the 
Thomas & Smith Co., of Chicago. 





Pneumatic Hammer for Railway Shops. 


Finding the demand imperative for 
pneumatic tools in a railroad shop, R. M. 
Cole, foreman of the Union Pacific’s 
shops, at Ellis, Kansas, designed one 
himself which has since been used there 
with considerable success. He has con- 
structed a 58-pound pneumatic hammer 
which is used for breaking out staybolts 
and shearing crownbar bolts. It will 
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shear, he reports, a I-inch bolt at one or 
two blows, and can work at the rate of 
50 or 60 blows per minute. He has also 
made a small one of 22 pounds for driv- 
ing out flues. This one, it is said, will 
knock out a set of 200 flues in an hour 
and a half. Two men are required to 
operate either hammer. 

Mr. Cole himself has described the op- 
eration of the pneumatic hammer as fol- 
lows: 

“The valve for the large hammer is 
of the piston variety; it has two rings 
on each head. The heads are 13% inches 
diameter, % inch thick and coupled on a 
%-inch rod 4% inches apart, back end 
of the stem being coupled to a lever. 
The bushing is 13@ inches on inside, 15% 
inches on outside, and is 10% inches 
long. 

* The casing for the bushing is made 
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of three 14-inch gas-pipe Ts, with the 
thread drilled out to 13% inches in diame- 
ter, and the centre bored out %& inch 
large to allow the air to pass entirely 
around the: bushing. They are held to- 
gether with a collar on one end and a 
nut on the other end of the bushing. 
The bushing has twenty-six 44-inch holes 
for each port; the holes are arranged in 
two rows running entirely around it, 
thirteen in each row. the ends of the 
T are faced off to insure an air-tight 
joint. The barrel. of the hammer is 
common 5-inch pipe, with heads grooved 
for pipe to fit in, and held together with 
four %-inch bolts. The barrel is 24 
inches long, with ports so drilled as to 
allow pressure to escape and prevent a 
rebound. The hammer is made from an 
old crankpin turned to fit the pipe 
loosely, the pipe not being bored. The 
smaller hammer has only one row of 
holes at the end. It is about 7 inches 
long. Each hammer has a steel pin in 
the end to strike the bar, which is held 
by the gas-pipe. The small hammer uses 
1-inch Ts bored in the same manner as 
the large one. Both hammers use the 
same bar, which must be a fair fit in the 
14-inch pipe. The small hammer is very 
convenient where a heavy blow is wanted 
on a bar, and can be operated easily and 
quickly.” 





Pneumatic Tube Franchises. 


Mayor Harrison’s action in sending 
back to the Chicago City Council the 
pneumatic tube ordinance attracted con- 
siderable attention to the terms which 
the Chicago Postal Pneumatic Tube 
Company, the Chicago branch of the 
Pneumatic Service Company, made with 
that city. The ordinance has since been 
revised, passed by the Council in its new 
form and returned to Mayor Harrison 
for his approval. The revised ordinance 
now provides for 3 per cent. of the gross 
receipts to be paid to the city as com- 
pensation. In addition, a forfeit of 
$50,000 is required as a guarantee that 
eight miles of tube will be completed in 
one year. The city also gets from the 
company without charge a double line 
of conduits to carry fire-alarm and police 
telegraph wires from the downtown 
district to the stock yards. The com- 


pany is also to dig the trenches, supply 


the conduits and turn them over to the city 
without cost. By the provisions of the 
ordinance the company is absolutely 
limited to the transmission of mail. 

It is interesting to note that in Boston 
the parent company has a 99-year fran- 
chise with the privilege of carrying par- 
cels as well as mail, and gives only 2% 
per cent. compensation. 

In St. Louis the only compensation is 
5 per cent. after the first four years. In 
Philadelphia the company has a perpet- 
ual franchise for both mail and packages. 
There is no compensation at all on the 
mail contract, and 3 per cent. annually 
on the gross receipts of the package de- 
livery. 


The Shepard Pneumatic Motor Hoist. 





Compressed air as a motive power for 
hoisting is now so widely used, and may 
so admirably fulfill the requirements, par- 
ticularly for handling light and medium 
loads, that a review of some of the condi- 
tions of use which seem to contribute to 
its satisfactory and economical application, 
should be of interest. 

The pneumatic motor hoist is of com- 
paratively recent development, and is still 
in its formative state. It has reached no 
general form common to all makers, but 
is found in nearly as many separate and 
distinct designs as there are individual 
builders. Consideration of the subject 
will, therefore, be limited to the applica- 
tion of compressed air for hoisting, only 
in this type of hoist. 

The small pneumatic motor is not of 
itself very efficient; the success which it 
will meet, therefore, in competition with 
other forms of motive power for hoisting, 
will depend largely upon its excellence in 
other respects, and also upon the efficiency 
of the hoisting gear to which it is attached. 
It was early recognized that the compact- 
ness, simplicity, lightness, and ease with 
which it could be installed, would give the 
pneumatic motor hoist a decided ad- 
vantage over any other hoisting apparatus 
of its class, provided in other vital char- 
acteristics it could be made satisfactory. 
It is practically the only form of power 
hoist which can be suspended by a single 
hook and occupy a sufficiently small head 
room to permit its use in all places where 
the hand chain hoist was formerly em- 
ployed. 
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One of the first problems met in de- 
signing the hoist was the selection of a 
suitable type of gearing, to reduce the 
speed of the motor and to intensify its 
power sufficiently to enable it to handle 
the maximum load. The choice of a type 
of gearing like the worm or differential 








would have eliminated all problems, such 
as sustaining the load and its smooth and 


safe descent. Unfortunately, however, 
any type of gearing which will retain. the 
load without a brake, will be inefficient. 
Lowering a given load liberates exactly 
the same amount of power as was ab- 
sorbed by it while being hoisted. The 
hoisting mechanism would reverse and 
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permit the load to run down, unless the 
measure of its friction is equal to or in 
excess of the power stored in the object 
lifted. If the measure of its frictional 
loss equals or exceeds that of the useful 
work done, its efficiency will not exceed 
50 per cent., and will probably be much 
less. The convertion of the motive power 
of the steam plant to actual hoisting, by 
whatever means, is accomplished only by 
several transformations. The careful en- 
gineer will, at least, look with regret upon 
a loss of so much as 50 or 60 per cent. 
in a single one of the transformations 
necessary. As a matter of fact an effic- 
iency of 40 per cent. is all that may be 
reasonably looked for in the best worm or 
differential types of hoisting apparatus, 
and in any but the very best of its class 
it will be even less. If the hoisting 
mechanism is, however, made up of a 
train of spur gearing of efficient design, 
an entirely new set of conditions are in- 
troduced. When power is shut off from 
the motor, an instant application of a 
brake is necessary to retain the load, and 
this must be partially continued while the 
load is being lowered, or else the motor 
must be capable of absorbing nearly as 
much power when it is running back- 
ward as it gave out in the act of hoisting. 
In the latter case, complete release of the 
brake is practicable and preferable. The 
substitution of spur gearing offers a per- 
fect solution of the problem so far as 
securing high efficiency is concerned. 
The loss of power with spur gearing need 
never exceed 25 per cent., and may be re- 
duced to 20 per cent. or less; combined 
with a high speed pneumatic motor, it 
corrects the only remaining difficulty, that 
of sustaining the load safely, and con- 
trolling it during descent. Unlike the 
electric motor, the pneumatic motor is 
capable, not only of developing power, but 
in equal measure of absorbing power, it 
may, therefore, propel the gearing while 
hoisting the load, or restrain the gearing 
while lowering the load. Its ability to 
fulfill the latter function, and thus avoid 
the complicated apparatus which would 
otherwise become necessary, gives to it 
an advantage which far outweighs its 
small lack of efficiency. A high speed 
pneumatic motor was, therefore, chosen 
because of the ease and certainty with 
which the load could be sustained by a 
brake applied directly to the motor shaft; 
the high speed of the motor insures a high 
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ratio of gearing between the lifting 
sprocket or drum, and the motor; and in- 
sures the load being sustained even with 
a very light application of the brake, hence 
with a brake of moderate power, a large 
margin of safety is obtained. High speed 
in the motor, and consequently a_ high 
ratio between the motor and load hook 
for hoisting apparatus, affords relatively 
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and compression will increase until the 
load is arrested. In practice, two or three 
turns of the motor only will be necessary 
to bring the load to rest. Absolute safety 
is, therefore, offered against accident, even 
with the most careless operative. The 
throttle and brake operate in conjunction ; 
the brake automatically grips the motor, 
when pressure is cut off, and at the same 





FIG, 


the same advantage as the high ratio be- 
tween the dial and measuring points of 
the micrometer; in either case an easily- 
controlled movement of the one part 
effects the greatest nicety needed for the 
other part. With a pneumatic motor, dur- 
ing the process of lowering the load, even 
with the supply hose disconnected and 
the brake entirely inoperative, if the 
throttle is released, both the supply and 
exhaust parts will be closed and a vacuum 
will be created during one stroke of the 
piston and compression during the other 
stroke; the intensity of both the vacuum 


time the exhaust and inlet ports are 
closed. Either of these conditions would 
hold the load suspended. 

The motor used is of the piston type of 
simple design, consisting of three single 
acting cylinders radially mounted upon a 
hub on the driving shaft. Each cylinder 
carries a bell crank, to one end of which 
is attached the piston, to the other end a 
roller, suited to revolve about a stationary 
eccentric. Air pressure acting upon the 
pistons successively pushes them outward, 
causing the rollers to bear forcibly upon 
the eccentric, just at the time they pass its 
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highest point. As the rollers under load 
roll down the incline formed by the ec- 
centric, they propel the cylinders forward 
in their circular path. Air pressure is led 
to and exhausted from the cylinders as 
the ports in the hub rotate alternately past 
the supply and exhaust openings in the 
cover plate of the hoist shell. Self-ad- 
justing metallic packings are used in the 
pistons and on the face of the hub which 
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therefore, practically without load other 
than that due to the air pressure. Inertia 
and momentum strains are nearly elim- 
inated, since every moving part of the 
motor traverses a truly circular path; it, 
therefore, runs without the least vibration, 
and adapts the hoist for the most exact- 
ing service. In foundry practice, for in- 
stance, the entire absence of vibration, 
either in the motor or gearing is found to 
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FIG. 3. 


will keep the parts perfectly air-tight. 
The bearings are not subject to reversal 
of stress, hence they do not need adjust- 
ment, and are durable and quiet running. 
Centrifugal stresses, which have been an 
objectionable feature of motors of this 
type, are nearly balanced between the pis- 
ton at one extremity of the bell crank 
and its heavy arm and roller at the other 
extremity. The fast running bearings are 


be of great advantage. When desired, the 
hoist is provided with a governor valve 
which is controlled by the load hook, and 
which will supply at all times exactly the 
amount of air required to handle the load, 
resulting in a decided economy in air con- 
sumption. The spur gearing used _ be- 
tween the motor and lifting sprocket or 
cable drum, is compactly arranged in two 
separate trains; it is enclosed within the 
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hoist shell, and runs in a bath of oil, under 
conditions the most favorable for efficiency 
and durability. The motor is also fully 
enclosed, and runs in a bath of oil; copious 
lubrication of every running part is, there- 
fore, assured and attendance is reduced to 
an occasional replenishing of the supply 


probably resulted from the difficulty of 
securing proper lubrication. It will suffer 
injury very quickly from want of oil for 
either its internal or external wearing sur- 
faces. A method by which all wearing 
surfaces are constantly bathed with oil, 
without giving the lubricant direct access 





FIG. 4. 


of oil. No oil is ever fed to the motor 
with the air supply, hence none is ejected 
from the exhaust opening, and the supply 
in the motor case is only very gradually 
consumed. Nearly all the troubles at- 
tending the use of the air motor, have 


to the interior of the motor, where it may 
be carried to the exhaust opening and 
thus wasted, should effectually prevent in- 


iury to the wearing surfaces, and promote 
as long a life as in any other form of 
motor. This in connection with the effec- 








COMPRESSED AIR. 2523 


tive methods used for packing every part 
subject to pressure, enables it to retain 
its efficiency indefinitely. 

The Shepard hoists are made in two 
types; those using a chain running in a 
sprocket wheel, and those using a wire 
cable winding upon a drum. The distinct 


maximum which the hoist will handle, 
while the hook attached directly to the 
free end of the chain and running at 
double the speed of the block, is used for 
light loads up to half the capacity of the 
hoist. In all cases where the sprocket 
and chain are used, a spring chain guard 





FIG. 5. 


advantage of the chain type is the ease 
with which an auxiliary high-speed hoist 
may be provided by attaching a hook to 
the free end of the chain; the main load 
hook is then attached to a lower block 
carried by two strands of the lifting chain, 
and is used for loads approaching the 


is provided which effectually prevents the 
chain from climbing the sprockets, or any 
jar to the load from movement of the 
chain in the sprocket; because each link 
of the chain is firmly seated by the spring 
guard before it is subjected to any load. 
Referring to the illustrations; Figure 1 
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shows a _ transverse section elevation, 
through the lifting sprocket, and hook by 
which the hoist is suspended, showing the 
spring chain guard and governor spring 
upon the stem of the hook. Figure 2 is a 
sectional elevation longitudinally through 
the entire hoist, showing the motor and 
its controlling and reversing valve at the 


FIG. 


left, the lifting sprocket at the center and 
the hoisting gearing at the right. Figure 
3 is from a photograph of the motor in 
position in the hoist shell, and Figure 4 
of the gearing in position in another 
compartment of the hoist shell. In Fig- 
ure 5, the component parts are seen re- 
moved from the shell. Attention is called 
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to the fact that removal and replacement 
of all the working parts in either the 
motor or gearing compartments is prac- 
ticable without in the least disturbing the 
adjustment, hence inspection, repair, or 
renewal of any worn member is possible 
with the least trouble or delay. Figure 
6 illustrates the hoist as seen under work- 
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ing conditions, and shows to advantage 
its compactness and symmetry of form. 
It is farther interesting as illustrating one 
of those few cases in which compactness 
and symmetry are not obtained at the ex- 
pense of efficiency and perfect accessibility. 

Where conclusions have been drawn in 
the foregoing, which are not based upon 
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accompanying proofs, they are only such 
as appear to be thoroughly established 
after a careful observation of the hoist 
under actual and trying conditions. 
FRANK A. HAtTcu. 





The Allen Pneumatic Riveters. 


John F. Allen, 370-372 Gerard avenue, 
New York City, was the pioneer in the 
manufacture of portable pneumatic 
riveting machines and one is sure to find 
“Allen” riveters included in the equip- 
ment of the leading railroad and other 


connects levers of different lengths, 
forming a toggle joint. The lower ends 
of the larger levers are attached to fixed 
centers on the frame and the end of the 
central short lever is attached to the 
dolly-bar, into the lower end of which 
the head-tie is screwed. By this latter 
arrangement any change that is desired 
in the distance between the dies can be 
easily effected. 

A different leverage is obtained which 
affords a pressure not found, it is 
claimed, in any other riveter, patent 
rights on which were granted Mr. Allen. 
There is also a patented cut-off con 
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machine shops of the country. The sim- 
plicity in construction of these machines, 
combined with ease of operation, to- 
gether with the very satisfactory results 
obtained in their use, has lead to them 
being widely imitated. 

A good idea of the standard type of 
Allen Riveter will be obtained from a 
study of the engraving presented here- 
with, which shows a machine with 10- 
inch cylinder and capacity up to 1-inch 
rivets. In its construction the piston rod 


trivance which prevents any possible 
leakage of air. The dolly-bar acts in a 
direct line with the axis of the rivet. The 
capacity of the Allen riveters is guaran- 
teed and riveters with 8-inch cylinder will 
handle rivets up to 54 inch; 10-inch cyl- 
inder, I-inch rivets and 12-inch cylinder, 
14-inch rivets. The machines are bal- 
anced and when hung up may be oper- 
ated in either a vertical or horizontal po- 
sition. Lugs are furnished with all sizes 
above 25-inch reach, by means of which 
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they may be fixed in position as sta- 
tionary machines. All Allen riveters may 
be operated by steam or compressed air, 
and it is stated are much lighter in 
weight than any other machines that are 
built for the same work.—Railway Master 
Mechanic. 





Compressed Air for Pumps.* 





The following inquiry has come to me: 
Will you please give us the best and short- 
est rule you know for determining suit- 
able sizes for air compressors for operat- 
ing pumps? We often have to figure on 
the sizes of air compressors for pumps at 
various distances from the compressor and 
from the tank, at different elevations and 
also at different. pressures. Take, for ex- 
ample, the follé6wing:.What size air com- 
pressor will be required to deliver 60 gal- 
lons of water per minute against a head 
of 150 feet? The pump is 1,000 feet from 
the compressor and 3,000 feet from the 
tank or reservoir; air pressure 80 pounds, 
gage. We would like to get the shortest 
rule that would fit a case of this kind. 
We have a rule to compute the size of the 
compressor, but are asking for one that 
will answer our purpose better. 

If anyone has a “rule” for a case of this 
kind he is to be congratulated; I don’t 
know any, and I don’t know how one 
could be made. The mode of computation 
in the case should not be any finer than 
the data, so it would be quite rough. 
Two very essential particulars would be 
the size of pipe permissible and the style 
of pump employed, neither of which is 
given. I assume the pipe to be of ade- 
quate size and that an ordinary steam 
pump is used, such being the common 
practice and no other being suggested. 
Now a gallon of water = 231 cubic inches, 
or .1337 cubic foot, and .1337 < 60 = 8.002 
cubic feet of water delivered per minute. 
The head equals 150 X .434 = 65.1 pounds. 
As the air pressure maintained is 80 
pounds, we may assume that if the air 
and the water cylinders of the steam pump 
are of equal diameter the excess of air 
pressure over the water head may be suffi- 
cient to keep the column in motion, and 
that a volume of air equal to the volume 
of water, or 8.022 cubic feet of air at 80 
pounds, will be required. There are leak- 
ages and usually unaccounted-for losses to 


“‘*By Frank Richards in the American Machinist. 
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be made up and the clearances, which in 
a steam pump are enormous, to be filled, 
so that 50 per cent. at least should be 
added to the above, making, say, 12 cubic 
feet of free air per minute at 80 pounds 
pressure required. 80 pounds gage, or 94.7 
absolute, = 6.45, say 6.5, atmospheres, so 
that 12x6.5 = 78 cubic feet of free air per 
minute required. The air volume is taken 
at normal temperature, as that of course 
is the temperature of the air as it enters 
the compressor, and the compressed air 
also will have cooled to near the same 
temperature by transmission through the 
1,000 feet of pipe. No account is taken of 
the air pipe friction in this transmission, 
as it would not be appreciable if the pipe 
vas of suitable size. 

It may be worth while to note the power 
at each end of the operation here consid- 
ered: 60 gallons X 8 1-3 pounds per gallon 
X 150 feet = 75,000 foot pounds, and 75,- 
000 = 33,000 = 2.27. horse-power. We 
found that 78 cubic feet of free air per 
minute would be required at the com- 
pressor. To compress, without cooling, 1 
cubic foot of free air per minute to, say 
here, 85 pounds pressure requires .1655 
horse-power (Richards’ “Compressed Air” 
Table V), then 78 X .1655 = 12.9 horse- 
power. This represents an efficiency of 
2.27 + 12.9=.176. If they will use steam 
pumps and uneconomical air compressors 
this is the result to be expected and which 
is quite commonly attained. When I first 
began to know something of the practical 
use of compressed air I encountered such 
results as this and was naturally disgusted, 
but I was compelled to accept them, and 
no satisfactory progress seems to be mak- 
ing toward better general economy with 
compressed air for pumping. 


This article, in the American Machinist, 
evoked a communication on the subject 
from E. A. Rix, of San Francisco, in 
which he said: 

“Replying to the article on ‘Com- 
pressed Air for Pumps,’ by Frank Rich- 
ards, we have to suggest that a rule 
which might suit your correspondent 
would be as follows: The mean of a 
great many experiments with direct- 
acting pumps using compressed air at 
go pounds pressure in the main, shows 
that a cubic foot of free air compressed 
to go pounds will yield 135 foot-gallons 
of work, and that inasmuch as the air in 
direct-acting pumps is used practically 
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at full pressure, the relative work which 
may be done by air at 80 pounds would 
be in the proportion of 80 to go. This 
being the case, the problem which you 
present, viz., 60 gallons per minute, 150 
feet high, would represent, 9,000 foot- 
gallons. Dividing by 135, it would re- 
quire 66 6-10 cubic feet of free air com- 
pressed to 90 pounds, and at 80 pounds 
would require 66 6-10 times 90 divided 
by 80, or 75 cubic feet.” 

In the following issue, another com- 
munication regarding the same article 
appeared from F. M. Leland, of the Ris- 
don Iron and Locomotive Works. He 
referred to the original article and sub- 
mits a catalogue giving tables for pump- 
ing plants. He said: 

‘Mr. Richards figures that to pump 60 
gallons of water per minute, 150 feet 
high, would require 78 cubic feet of free 
air per minute. His figuring is all right, 
with the exception that we think that 50 
per cent. is a little too much to add. For 
instance, take our table and take the ra- 
tio of diameters as he gives them, viz., 
air and water cylinders the same size, 
run this line out until you come to 150 
feet head, and you will note that it re- 
quires 1.04 cubic feet of free air per gal- 
lon of water pumped. Multiply this by 
60 and the result is 62.4 cubic feet. 

The actual amount of free air re- 
quired, according to Mr, Richards’ arti- 
cle, would be, say, two-thirds of 78, or 
52 cubic feet. If he would add about 20 
per cent. to this instead of 50 per cent., 
this would give him what our table says 
is the correct amount. We have used 
these tables quite frequently and found 
that they are fairly correct. 

“ We note the concluding paragraph in 
Mr. Richards’ article, in which he com- 
ments on the uneconomical conditions of 
pumping water with compressed air. In 
this connection we would say that there 
are many conditions in the mining coun- 
tries where economy cuts but very little 
figure. For instance, it often happens 
that a mine is located 200 or 300 feet up 
the hill from a large stream. These 
large mountain streams hav ea very rapid 
fall, often 300 or 400 feet in a mile; it is 
a very simple matter to go back half a 
mile or so and catch up 400 or 500 inches 
of water, run it along the hillside in a 
flume or ditch to a head box and run it 
down the hill in a pipe to get 200 or 300 
feet head. You use this on a tangential 


water wheel and operate a belt-driven or 
direct-driven compressor. In most cases 
the water is free of cost and the com- 
pressor is geared to run a certain num- 
ber of revolutions, and when the pres- 
sure gets up to a certain point it blows 
off and goes to waste. 

“Mr. Richards also speaks of the 
wastefulness of the ordinary steam 
pump. This is a recognized fact in the 
mining world, but if ever Mr. Richards 
worked at the bottom of a 200 or 300 
foot shaft with a steam pump for a com- 
panion he would be apt to bless the man 
who invented compressed air. Not only 
does a steam pump heat up the atmos- 
phere and spoil the air, but when you 
are lowering it and setting it in a new 
position the handling of the hot pump 
breeds profanity. There are many 
things to be said in favor of the much 
abused steam pump, although economy 
is not one of them.” 

At the close of this communication the 
following comment was editorially made: 

‘ [There is an interesting discrepancy 
here between the figures of Mr. Rix 
and those of Mr. Leland. Those of 
Mr. Rix come so near to my result 
as to be a practical confirmation of 
it. My way of computing and my allow- 
ance for the uncertainties which are 
certain to exist come from actual expe- 
rience, when for a few years I was in a 
position where it was quite desirable for 
me to make out as good a case as possi- 
ble for compressed air. I never in prac- 
tice saw such high economy as Mr. Le- 
land figures out, and if he has reliable 
practical evidence to back him he has 
good stuff to advertise. 

“In speaking of the waste in the use of 
compressed air in pumping, I distinctly 
do not therefore in any case advocate 
the use of steam instead for pumping 
mines or shafts or tunnels. Of course, 
the air is generally incomparably pref- 
erable. What I do object to is the use of 
the air in the ordinary steam pump, with its 
enormous clearances to be filled and its 
lack of all means of using the air expan- 
sively, when it would be such a simple 
matter to produce a pump with a crank 
movement which would give a small and 
constant clearance, and with some cut-off 
or other expansion gear. When such a 
pump is used for the pumping I will cut 
a big chunk off the 50 per cent. allow- 
ance, which otherwise I still think neces- 
sary.—FRANK RICHARDS. ]” 
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Compression Riveter. 


The Chicago Pneumatic Tool Company’s 
compression riveter (see illustration) is 
made in two sizes, Nos. 1 and 2. The No. 
I weighs 1,900 pounds, has 30-inch reach, 
16-inch gap and capacity up to 34-inch 
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throughout the country, giving excellent 
results. The principal parts comprised in 
its construction are a cylinder, toggle joint, 
plunger and frame. The piston rod con- 
nects two levers of different length, form- 
ing the toggle joint; the lower ends of the 
larger levers are fitted to trunnion bear- 
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rivets, inclusive. The No. 2 weighs 2,275 
pounds, has 36-inch reach, 20-inch gap and 
capacity up to I-inch rivets, inclusive. 
These machines are designed principally 
for structural work and are in general use 
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ings on the frame, and the end of the 
short lever is fitted to a bearing block in 
plunger. The die holder is screwed into 
lower end of plunger, by which arrange- 
ment any desired change in the distance 
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between the dies is easily effected. The 
plunger has 34-inch stroke and acts in a 
direct line with the axis of the rivet. The 
machine is balanced in any position and 
hung .by a bail, enabling the operator to 
turn it in any direction with slight effort. 





Compressed Air Pump for Painting. 


A portable compressed air pump for 
painting, whitewashing and spraying has 


storing air, and another tank of the same 
material, 12 x 30 in., for the liquid, what- 
ever it is. The smaller tank is filled with 
air from the pump. After the large tank 
is filled with liquid and the valve closed 
between the funnel and the tank, the 
valve between the two tanks is opened, 
allowing the air to pass into the larger 
one through a pipe extending to the bot- 
tom. When the gauge of the air tank 
registers 40 lbs. pressure all liquids, it is 
claimed, can be exhausted from the tank 
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been placed on the market by the Hum- 
phryes Mfg. Co., Mansfield, O. The ac- 
accompanying illustration shows the ma- 
chine equipped with a 3 in. hand air pump, 
a galvanized iron tank, 8 x 30 in., for 


without further use of the pump. The 
machine is easy to transport, can be oper- 
ated by one man, and the chief claim for 
it is that it is economical and very simple 
to operate. 
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The Edwards Simplex Air Sander. that they have many points of advantage 


FOR USE ON 





EITHER 


over other styles of sanders tiow on the 
LOCOMOTIVE OR STREET market, viz.: The nozzle is always buried 


CARS, in the sand and pointing toward the 





opening it readily discharges the sand 


The accompanying line drawing shows over the bridge where gravitation along 
an upright sectional view of the trap. with the blast carries it to the rail. It 


These sanders have been in use for some can be readily seen that it does not re- 
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time on the P. and L. E. R. R., and it is quire but a small amount of air to oper 


claimed by the motive power officials ate this device as the sand cannot cake 
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or pack in the trap, it is guaranteed by 
the inventor and manufacturer to put 
sand on the rail as long as there is sand 
in the box and trap. The inventor and 
patentee of this device is F. H. Edwards, 
proprietor of the American Metallic 
Packing and Supply Co., of Cleveland, 
O., who are placing it upon the market. 
Railway Master Mechanic. 


Allier’s Air Painting Machine. 


The Allier painting machine, an illus- 
tration of which is shown herewith, is 
designed to meet the requirements of 
railways for rapid, economical and effi- 


ALLIER’S AIR 


cient painting of stations, woodwork in 
general and repainting of cars. The ma- 
chine is a recent invention and is manu- 
factured by the C. L. Bastion Mfg. Co., 
76-82 Illinois street, Chicago. The man- 
ufacturers claim it has given most ex- 
cellent results, the same having been evi- 
denced by the demand for the machine. 
Among the points in which it excels, it 
is claimed that it uses only one-third 
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of the amount of paint used by other 
white-washing machines. It gives a 
satin finish with no streaking, and one 
machine will do the work of ten men 
with brushes. It is so constructed that 
the paint and air meet at the outlet, 
forming a fine spray. The trouble with 
white-washing machines has been that 
they squirt the paint instead of spraying 
it. This deficiency has been met by the 
Allier machine, which is found to spray 
the liquid effectively. The Allier ma- 
chine is operated at 90 pounds pressure 
for thin mixtures on rough surfaces, and 
for thick mixtures on smooth surfaces 
the pressure required is 100 to I10 
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pounds. The nozzle of the machine is 
held from 12 to 15 inches from the work, 
and so held as to strike the surface 
squarely. It is claimed that this is the 
only machine that successfully handles 
cold water, oil, mineral or graphite 
paint. The tests made show that the 
cost of two coats of paint by means of 
this machine is one-third the cost of two 
coats by hand.—Railway Master Mechanic. 
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The Diamond Sand Blast. 

After careful experimenting, note of 
which has been made from time to time 
in CompressepD Air, the Shaver Sand 
Blast Machine, known as the “Diamond 
Blast,” has been perfected and is now 
on the market. It is controlled by the 
American Diamond Blast Co., with New 
York offices in the Times Building, 41 
Park Row. 

The original idea of the sand blast was 
suggested by nature, the wind picking up 
little grains of sand and grinding away 
the rocks against which they were hurled. 
The first machine was a_ hand-throwing 





to 30 pounds with a maximum possibly 
of 40 pounds to the square inch. 

The “Diamond Blast” is the result of 
some of the latest improvements in this 
class of machinery and will work any- 
where from 10 to 250 pounds pressure to 
the square inch. It is generally con- 
sidered, however, that the most desirable 
pressure is from 50 to 80 pounds. The 
“Diamond Blast” uses a hose and nozzle 
of smaller diameter than has heretofore 
been the custom. The advantage claimed 
for this change is the use for a greater 
pressure with a less expenditure of power 
and a smaller amount of free air. The 
machine is so arranged so that the opera- 











THE DIAMOND 


machine. This was followed by the air 
blower, which was really the first prac- 
tical machine. While large volumes of 
air and sand were required, only compar- 
atively low pressures could be produced 
even with the use of great power. 

The next step was the introduction of 
compressed air, which revolutionized the 
sand blast, for while increasing the pres- 
sure it reduced the horse power and sand 
required. The early machines, however, 
were large, cumbersome and complicated 
and even those working with compressed 
air were only able to operate at from 10 


SAND BLAST. 


tor can control both the volume of air 
and the amount of sand or other abrasive 
material he desires to use. This permits 
the use of different quantities of sand ac- 
cording to the requirements of the work. 
The operation is very simple. There is a 
valve which controls the air and a lever 
which regulates the flow of sand. To 
discontinue the operation it is merely 
necessary to lower the lever and turn the 
valve. 

Being of simple design the machine can 
be taken apart and put together again in a 
short time with, it is said, but little trouble. 
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In construction, the tanks are made of 
steels and of first class material, galvan- 
ized inside and outside. Other parts are 
made of brass, thereby preventing oxida- 
tion should any moisture reach them. 

It is claimed that the action of the 
“Diamond Blast” is not abrasive, cutting 
or grinding in the usual meaning of these 
terms. It is true pulverization by the 
successive impact of the grains of flying 
sand. The operation consists of throw- 
ing a stream of rapidly moving sand 
against the object to be operated upon. 
As each grain acts alike the abrasion re- 
sulting from the hole is uniform in depth 
and texture of roughness. 

The action is extremely rapid; momen- 
tarily depolishing glass; instantly chang- 
ing the previously bright surface to 
obscure or ground glass, a little longer 
cuts deeper and in a very short time aper- 
tures are readily pierced through sheet 
and plate glass. Granite, stone, marble 
and slate are just as amenable to _ its 
action. 

Iron, steel and other metals have their 
surfaces easily smoothed, reduced or 
coarsely granulated, according to force and 
abrasive power used. 

The abrasive need not be harder than 
the material to which it is applied, as the 
hardest steel, corundum or carborundum 
are readily pierced with sand. 

The energy contained in a single flying 
grain of sand is small, even while travel- 
ing at a great velocity, but it is the very 
small area upon which this is expended 
that makes cutting by it possible. 

Sand averaging 1-50 inch in diameter 
and propelled by a pressure of 40 pounds 
to the square inch, will cut granite most 
rapidly. Such sand grains will weigh 
.005 grain and will be moving 500 feet per 
second, and will contain about .00176 foot 
pound energy. This energy, distributed 
over the area of impact which is .ooo00004 
square inch, is at the rate of 440,000 foot 
pounds per square inch. (Hiscox.) The 
action of the blast is different in granite, 
iron and glass, though the effect pro- 
duced is not only the desired one, but 
without parallel. 





Steam and Air Hose Couplings. 


While a small detail, perhaps, the im- 
portance of successful steam and air 


hose couplings cannot be overestimated. 
They play a very important part in the 
successful installation of mining machin- 
ery and now that some of the larger ques- 
tions have been solved, inventors are turn- 
ing their attention to these details and are 
simplifying these and other appliances 

















GIBBONS HOSE COUPLING. 


which are used in the operation of the 
mine. 

One of the newest is the Star steam and 
air hose coupling, the invention of W. A. 
Gibbons. The principal features claimed 
for it are easily determined, a saving of 
repair bills, and strength and saving in 
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first cost. Many couplings used have had 
clamps that were hard to place on the hose, 
requiring the use of a vise to adjust them. 
No vise is necessary for this kind. With 
the Star coupling a common union is all 
that is necessary, where in other cases a 
special one belonging to the coupling it- 
self must be replaced by one of the same 
kind. 

It is further claimed that this new 
coupling can be attached in 80 per cent. 
less time than any other one now in use. 
McNeil & Co., of Joplin, Mo., are the 
owners of the patents. 





Notes. 


The Compressed Air House Cleaning 
Company of Southern California has 
been incorporated in that State, with a 
capital stock of $75,000. The directors 
cf the concern are Wm. M. Garland, 
Harry Gray, Clarence A. Miller, W. C. 
Norman, Hulett C. Merritt. 


The Wisconsin University, located at 
Madison, that State, is soon to have a com- 
pressed air storage water supply system 
which will not only supply the university, 
but the State capitol building as_ well. 
Note has already been made that such 
installation was intended. It is now said 
the work will be started this summer and 
hurried to an early completion. 





The advantages of a steady blast, easily 
controlled, have finally induced several 
manufacturers of window glass to try 
machines for blowing glass by compressed 
air. The experiments now under way have 
been quite generally satisfactory. If the 
new method does all that is promised it 
will soon displace the present process of 
glass blowing, which is slow, costly and 
very wearing on the health of the men. 


The amount of air required by a rock 
drill depends much on the make or de- 
sign. It is commonly estimated that a 
3-inch drill will consume about 15 cubic 
feet of air per minute, compressed to a 
pressure of 60 pounds. A 3%-inch drill 
will use about 20 cubic feet per minute. 
These figures, which are about a general 
average, may be used for choosing a 
compressor which is to operate drills at 
sea level. 


Among the deaths recorded during the 
last month was that of Mr. E. G. Patter- 
son, a well-known engineer and railroad 
man of Titusville, Pa. Mr. Patterson 
invented a method of track ballasting by 
compressed air, which was illustrated and 
described in a previous number of Com- 
PRESSED Arr. He was an old subscriber to 
CompreEssep Air, and contributed several 
interesting articles to this publication. 


A newcomer in the field of com- 
pressed air machinery is the Pilling- 
Kruse Air Engine Works, Bucyrus, O., 
which concern has gone into the manu- 
facture of compressed air hoisting en- 
gines for all purposes, both stationary 
and portable, and for any height of lift. 
The claim is made that it can be so con- 
structed that the hoisting rope will not 
ride and that the requirements of speed 
will be met with. The mew factory ot 
the concern, a two-story structure, has 
just been completed. 


Thomas Chalmers, one of the founders 
oi the firm of Fraser & Chalmers, con- 
stituent part of the  Allis-Chalmers 
Company, died at Chicago July 13. 
Mr. Chalmers came to America from 
Scotland in 1843. He had a part in build- 
ing Chicago’s first water works, a single 
pump at the foot of the river; installed 
the first steam heating apparatus in the 
city, that in the old Dearborn § school, 
and was one of the engineers of the old 
I!linois and Michigan Canal. 

There are few readers of COMPRESSED 
Arr who have not heard of the Inter 
national Correspondence Schools of 
Scranton, Pa., whose courses by mail 
have proved so uniiormly successful. An 
addition has been made to the already 
extensive curriculum, which consists of 
a course in advertising. The Inter- 
national Schools have long been famous 
for their up-to-date advertising methods, 
and they now propose to teach other 
people how to be equally successful. 
While the advertising course is prin 
cipally adapted for retail advertising, it 
will undoubtedly be of considerable value 
to those connected with large manu- 
facturing concerns. 


It is reported that liquid air is finding 
some commercial use in Berlin, and can 
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be secured two litres (0.528 gallons) at a 
time for about 30 cents American money. 
It is said that the receptacles for deliv- 
ering it are made of glass with double 
walls, the space between the walls being 
filled with an insulating material, the 
walls being silvered to prevent radiation 
of heat, and the whole enveloped with 
an insulating material. They retain their 
temperature for 14 days. Remembering 
that a drop in a glass of water will pro- 
duce freezing, it is reported that it will 
be utilized for refreshing drinks and im- 
proving the condition of the air in the 
sick room, 


Some interest has been aroused by the 
statement made in the daily papers telling 
of the incorporation of the New York- 
Buffalo Air Car Railway at Newark, New 
Jersey, with a capital stock of $125,000, of 
which $1,000 is paid up. The incorporation 
papers were drawn by James B. Dill, a 
New York corporation lawyer, and were 
filed at the office of the County Clerk of 
Essex County by the New Jersey Registra- 
tion and Trust Company of East Orange. 
Neither Mr. Dill nor the East Orange 
Company will have anything to say about 
the plans. It is generally reported that the 
company will operate an air line railway 
between New York and Buffalo under 
patents taken out by Dr. Adolph Brodbeck, 
of Salt Lake City. According to the dairy 
papers, the motor power will be com- 
pressed air, and the cars will be run on a 
steel rail at a speed of 95 to 100 miles an 
hour. 


Among recent sales of street railway 
apparatus, the Westinghouse Traction 


Brake Company reports an order from. 


the Los Angeles Railway Co., Los 
Angeles, Cal., for 80 street car air brake 
equipments with motor driven com- 
pressors. These equipments are to be 
fitted to new high speed cars which are 
being built by the St. Louis Car Com- 
pany. 

The Westinghouse Traction Brake 
Company has also lately closed contracts 
for the following motor driven com- 
pressor air brake outfits: 

Sixteen to Oakland Transit Company, 
Cal. 

Seventeen to North Shore Railroad 
Company, San Francisco, Cal. 

Twelve to Indianapolis and Northwest- 
ern Traction Company. 


Sixteen to Indiana Railway Company, 
South Bend, Ind. 


With compressed air taking such a 
prominent part in the construction of the 
Rapid Transit tunnel in New York, all 
sorts of methods have been tried with 
more or less success to increase the 
efficacy of the compressed air machinery 
required. A portable air compressing 
machine plant was built at the De La 
Vergne Refrigerating Machine Co., and 
used continually in one section of the 
tunnel. It proved quite satisfactory in 
various instances, especially for compres- 
sing air for pneumatic tools. The outfit 
consisted of a Hornsby-Akroyd oil engine 
geared to a slow speed air compressor 
and placed on a strong steel frame with 
four substantial road wheels. Attached 
to it was a patented cooling water ap- 
paratus by the use of which only 30 to 4o 
coolers of water were required to operate 
the engine for the whole day, and prac- 
tically no water was consumed. The air 
receiver was placed in the bed of the 
truck while the oil tank was fitted inside 
the frame. 


In shaft sinking or small tunnels, 
columns with an adjusting screw at one 
end only are generally used. One drill 
is mounted on each by means of a 
special clamp that permits the drill to 
be adjusted so as to put in a hole at any 
height or angle. In larger tunnels a 
column with an adjusting screw at each 
end is employed, with one or two swing- 
ing arms, on which the drills are 
mounted. Just below the arm it is cus- 
tomary to place a safety clamp, which 
enables the arm to be loosened and 
swung to one side to change the bits 
and then swung back without losing the 
alignment. An arm cannot be used with 
the single-screw column, because its 
leverage will turn the columns and work 
the drill out of line. Allowance must be 
made in setting up the columns for 8 to 
12 inches of blocking under the screws, 
as they will not work without it. The 
screws should be worked short, using 
blocking so far as possible, as this gives 
greater stiffness without liability to work 
out of alignment. Shafts up to 8 feet in 
depth, unless in very hard rock, should 
not use more than one drill on a single- 
screw column. 
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Two new circulars have been received 
from the Chicago Pneumatic Tool Com- 
pany. These are advance sheets of a 
new catalogue. One is. devoted to 
pneumatic drills. It illustrates Little 
Giant drills, flue-rolling, reaming, tap- 
ping, wood-boring machines and the 
Boyer piston air drill. A number of 
attachments for the drills are also 
shown, such as angle gears, flue cutters 
and flue expanders. The pamphlet closes 
with a statement of results of tests made 
with these machines, which _ illustrate 
their advantages over hand work. The 
other circular illustrates and describes 
pneumatic hammers and riveters. It in- 
cludes valuable tables illustrating the 
possibilities of reducing the cost of work 
by their use. Such records are very 
seldom seen in catalogues. We _ have 
also just received special circulars Nos. 
38 and 39, illustrating various types ot 
pneumatic tools, with views of the tools 
at work. Special attention is directed to 
applications of the Boyer drill and “* jam 
riveter,’ a new method for cleaning 
locomotive crown sheets with the riveter 
and of applying the Boyer drill to a yoke 
similar to those used in riveting. These 
are important functions of air tools be- 
lieved to be entirely new, and are sure 
to find a good reception in locomotive 
shops. 


The new electric motor cars of the 
Central London Railway (underground), 
which take the place of the separate 
electric locomotives formerly used in 
the operation of the line, have a motor 
truck at one end only. The cab covers 
the entire length over this truck, behind 
which the steel underframe is dropped 
low to receive the body of the car. The 
cab is 9% feet long and 614 feet wide 
over the frames, while the width over 
axle boxes is 7 feet 2% inches. The 
wheels are 34 inches diameter, with 
a wheel base of 6 feet. With a current 
of 200 amperes at 500 volts, each motor 


is designed to give a tractive effort of 


2.500 Ibs. at the rail, and a speed of not 
less than 18 miles an hour. At 80 am- 
peres and 500 volts the tractive effort is 
650 pounds and the speed 27 miles an 
hour. The gear ratio is I to 4, with cut 
steel gears. There is a motor-driven 
air compressor, with a capacity of 35 
cubic feet of free air per minute com- 


pressed to 90 pounds pressure in a main 
reservoir of 8 cubic feet capacity. When 
the pressure reaches 90 lbs. the motor is 
automatically cut out, but the circuit is 
closed again when the pressure has fallen 
to 8o pounds. The Westinghouse quick- 
acting brake is used, and a hand brake is 
aiso fitted, There are 22 lamps om the 
car: 14 in the passenger compartment, 
1 over the rear platform, 3 for the in- 
struments in the cab, 1 im the switch 
compartment and 2 in the headlight. The 
two latter of 32 c. p. and the others are 
oO 16-c. Dp. 





COMMUNICATIONS. 


Under this heading will be published inquiries 
addressed to the Editorof COMPRESSED AIR. We 
wish to encourage our readers in the practice of 
making inquiries and expressing opinions. 

We request that the rules governing such corre- 
spondence will be observed, viz. : all communica- 
tions should be written on one side of the paper 
only ; they should be short and to the point. 





l:ditor COMPRESSED AIR: 

We have no objection to giving you 
the facts regarding the explosion which 
wrecked the discharge chamber of one 
cylinder of our 20%-inch by 24-inch 
duplex air compressor. 

The accident occurred through error 
in judgment on the part of one of our 
employes in endeavoring to cut off one 
cylinder and use only the other as a 
single compressor. 

tn his endeavor to accomplish this he 
closed the discharge or outlet valve 
while the machine was running. 

We roughly estimate that the pres- 
sure reached 800 pounds at the time the 
casting gave way. 

The iron appeared at the fractures to 
be of good grade and flawless. 

Yours very truly, 

FREMONT CONSOLIDATED MINING Co. 

(Signed) ARTHUR GOODALL, 


Manager. 


[We presume that when Mr. Goodall 
states that his employe closed a discharge 
or outlet valve he means that he closed a 
throttle in the discharge pipe which leads 
from the discharge valve to the air re- 
It is impossible to close the dis- 


ceiver, 


— 
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charge or outlet valves on a compressor, 
as they open and close automatically. This 
explosion resulted in the death of Mr. 
Paddington, the superintendent.—Ep. | 


Death of Mr. James Cooper. 


With the death of Mr. James Cooper 
at Montreal, on Saturday, July 11, a 
prominent figure in the manufacturing 
circle of Canada passed away. As presi- 
dent of the James Cooper Manufactur- 
ing Company, which concern represents 
the Ingersoll-Sergeant Drill Company 
in Canada, Mr. Cooper was prominently 
identified with the air compressor and 
mining machinery 
Dominion. 


interests of the 
His death came after a three 
veeks’ illness and just before the arrival 
of his wife, had been hurriedly 
summoned from a trip through Europe. 
Mr. Cooper was 68 years of age. 


who 


He began his business career with the 
firm of Rice, Lewis & Co., of Toronto, 


and later went with Frothingham & 
Workman, in both instances traveling 


for them. He associated himself in 1872 
with Mr. Fred Fairman, under the firm 
name of Cooper, Fairman & Co. While 
they dealt chiefly with heavy hardware 
at the start, they gradually became in- 
terested in manufactures 
pioneers in the 
This 


until a 


and 
manufacture of 
gradually developed, 
corporation, 


were 
barb 
wire. was 
distinct 
the name of the 
Manufacturing 


Cooper as 


under 
Ware 
with Mr. 
organized. 
Dominion 
Mr. 
Another 
branch company, for the manufacture of 
patent pipes and elbows, was headed by 
Mr. Cooper. 
compressors and mining machinery was 
gradually built up, and the James 
Cooper Manufacturing Company organ- 


Dominion 
Company, 
president, 

line 


was 
was the 
Company, of 


On the same 
Wire which 
Cooper was also the president. 


Rope 


An extensive business in 
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ized to control it. The firm of Cooper, 
Fairman & Co. 1880, 


but Mr. Cooper retained his interest in 


was dissolved in 


the various manufacturing firms, besides 
doing a very large general railway supply 
business, representing a number of prom- 
inent American and British manufacturing 
concerns. 

man of noble 


He was a character, 





MR. JAMES COOPER. 


beloved by his associates and held in high 
esteem as one of Montreal’s highest citi- 
zens. His manner to everybody was uni- 
formly courteous and considerate. Being 
a man of means, he was liberal in his dis- 
tribution of charities, giving freely, but in 
so quiet and unostentatious a manner that 
his name seldom appeared. We _ under- 
stand that after providing liberally for his 
widow Mr. Cooper has left his entire for- 


tune to charity. 
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Specially prepared for COMPRESSED AIR. 


731,812. SAND-BLAST. John Perdew, Monaca, 


Pa., assignor of one-half to Harvey Strong, 
Coraopolis, Pa. 
No. 110,223. 


Filed June 4, 1902. Serial 
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A device of the 
combination of a 
blast pipe 
with a 
said 


described, the 
portion having sand- 
arranged on the interior thereof 
suitable source of sand connected to 
pipe, a means for actuating the sand, a 
work-holder within said body supporting means 
for the same, means carried thereby for rotat- 
ing the work-holder, means for oscillating the 
work-holder, and means for operating simul- 
taneously said oscillating and rotating means. 


character 
body 


732,375. FLUID-PRESSURE BRAKE APPA- 
RATUS. Joseph Reichmann, River Forest, 
Ill. Filed Aug. 18, 1902. Serial No. 120,025. 


A fluid-pressure brake apparatus, 
bination with appliances 


the com- 
adapted to charge the 


brake-cylinder with air pressure from. the 
auxiliary reservoir and to charge the brake- 
cylinder with air pressure from the main 


reservoir independently of the auxiliary reser- 
voir, and to exhaust the air from the brake- 
cylinder through an independent passage lead- 
ing directly to the atmosphere, and a single 
line of pipe connection, of a main reservoir, 
a train-pipe and a valve device interposed 
between the main reservoir and train-pipe and 
adapted to govern the supply of air pressure 
from the main reservoir to the train-pipe. 























731,772. PNEUMATIC RIVET-HOLDER. Elias 
Chicago, 
Irving Babcock, Chicago, Ill. 
596,293. 


Gunnell, 
to W. 
June 20, 


Ill., assignor of one-half 
Filed 


1896. Serial No. 
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730,121. UNLOADING MEANS FOR AIR- 
COMPRESSORS. Ebenezer Hill, Norwalk, 
Conn. Filed Nov. 12, 1902. Serial No. 
130,956. 





731,772. 

A portable pneumatic holder-on for riveting, 
adapted to be interposed between the work and 
a support or abutment, and consisting of a 
pneumatic cylinder, a piston in the form of a 
rod projecting from the cylinder, and provided 
with a rivet-holding head at its extended outer 
end, means for admitting and releasing air 
near the rear end of the cylinder, and a de- 
tachable section on the rear end of the cylin- 
der, the construction and arrangement being 
such that the tool is adapted to be held in 
position alone by the pressure of air in the 
cylinder. 


731,889. AUTOMATIC PNEUMATIC BAL- 
ANCE FOR WATER-TOWERS OR THE 


LIKE. Henry H. Gorter, San Francisco, 
Cal., Filed Sept. 11, 1902. Serial No. 122,910. 





An automatic pneumatic balance for water- 
towers and the like, the combination of a com- 
pressed-air cylinder, a piston operated thereby, 
a piston-rod therefor, a swinging tower oper- 
atively connected with said piston to move the 
same to compress the air in said cylinder by 
the descent of the tower, and means, inde- 
pendent of the compressed-air cylinder, for 
elevating said tower. 





A multiple-stage compressor, the combina- 
tion with cylinders operating at different pres- 
sures, of an escape-valve controlling an outlet 
from the duct between the cylinders, a com- 
munication between the system beyond the 
high-pressure cylinder and said escape-valve, 
whereby the escape-valve is moved to open the 
outlet from the interduct when the pressure in 
the system beyond the high-pressure cylinder 
exceeds the predetermined maximum, and a 
valve controlling an opening into the high- 
pressure cylinder and adapted to be rendered 
inoperative by the drop of pressure resulting 
from the opening of the escape-valve. 


730,474. PNEUMATIC TIRE. Edwin B. Ray- 
ner, Piqua, Ohio. Filed Oct. 30, 1902. Serial 
No. 129,456. 











730,315. 
Pittsburg, Pa., assignor to the Westinghouse 
Air Brake Company, Pittsburg, Pa., a Corpo- 


TRIPLE VALVE. Paul Synnestvedt, 


ration of Pennsylvania. 
Serial No. 127,724. 


Filed Oct. 17, 1902. 


731,314. PNEUMATIC LIFE-BELT. Johan A. 
Malmgqvist, Campello, Mass. Filed Aug. 20, 
1902. Serial No. 120,373. 
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729,947. PNEUMATIC STACKER. Charles N. 
Leonard, Indianapolis, Ind., assignor, by 
mesne assignments, to the Indiana Manufac- 
turing Company, Indianapolis, Ind., a Corpo- 
ration of West Virginia. Filed Feb. 16, 1903. 
Serial No. 143,658. 


730,207. PNEUMATIC TOOL. 
Hartford, Conn. 
No. 121,489. 


Dennis G. Foley, 
Filed Aug. 29, 1902. Serial 








A combination, a comparatively short base 
or support having the greater part of its 
interior surface threaded, a comparatively 
short casing having the greater portion of its 
outer surface threaded to fit the thread in the 
base, and having a pressure-chamber, an anvil 
projecting within the pressure-chamber and a 
fluid connection for admitting a 
medium within said chamber. 


731,692. AIR-COMPRESSOR. George de Laval, 
Cambridge, and George P. Aborn, Boston, 
Mass., assignors to The Geo. F. Blake Mfg. 
Co., New York, N. Y., a Corporation of New 
Jersey. Filed July 25,1901. Serial No. 69,638. 


pressure 
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means for temporarily engaging the notches or 
projections and operated from the eccentric of 
the engine to move each disk in one direction, 
and a device operated from said eccentric and 
controlled by the varying pressure of the air 
compressed, and connected for positively and 
variably moving the disks in an opposite direc- 
tion, in accordance with the variations of 
pressure, to close said valves. 


731,234. AIR-BRAKE VALVE MECHANISM. 
Edward G. Shortt, Carthage, N. Y., assignor 


air 


to the International Air Brake Company, 
Jersey City, N. J., a Corporation of New 
Jersey. Filed Apr. 16, 1900. Renewed Mar. 


14, 1903. Serial No. 147,865. 


730,565. PNEUMATIC-ACTION FOR MUSICAL 
INSTRUMENTS. Johann D. Philipps, Frank- 


fort-on-the-Main, Germany. Filed Nov. 28, 
1902. Serial No. 133,128. 

730,714. PNEUMATIC APPARATUS FOR 
DENTISTS OR PHYSICIANS. Paul H. 


Stehley and James H. Hulings, Parsons, W. 


Va., assignors of one-third to Frazer P. 
Stehley, Keyser, W. Va. Filed Oct. 2, 1902. 
Serial No. 125,652. 


A pneumatic dental apparatus for supplying 
either a liquid or a gas under pressure, con- 
sisting of a reservoir-kettle having a pendent 
depression extending from the top to near the 
bottom and open at the upper end, a detach- 
able receptacle seated in said depression and 
having a stopper provided with a pendent tube 
extending to near the bottom, and an external 
stop-cock, pipe and nozzle communicating with 
said pendent tube, a second pipe connecting 
said detachable receptacle with the top of the 
kettle, an air-compressing device fixed to the 
kettle and discharging into the same, and two 
separate pipes, connecting with the kettle, one 
entering the top of the kettle to carry off air 
or gas and the other extending to near the 
bottom of the kettle to carry off water under 
the pressure of the supernatant air or gas. 
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731,692. 


An air-compressor, the combination of inlet- 
valves each having a stem, a disk fixed on each 
stem, and having a plurality of notches or pro- 
jections, levers upon said stems provided with 














730,715. TERMINAL FOR PNEUMATIC- 
DESPATCH TUBES. Ernest Steinbock, Chi- 
cago, Ill., assignor to National Pneumatic 
Chicago, Ill., a Corpora- 

Filed July 3, 1902. Serial 


Service Company, 
tion of Illinois. 
No. 114,194. 























730,791. GOVERNOR FOR PNEUMATIC 
PRESSURE. William H. Nightingale, Phila- 
delphia, Pa., assignor to John E. Reyburn, 
Philadelphia, Pa. Filed Mar. 17, 1902. Serial 
No. 98,633. 























In a pressure-governor, supports therefor, 
rods connecting the supports, a_ cross-head 
adapted to move on the rods, and an air-tight 
flexible cylinder secured at one end to one of 
the supports and its opposite end secured to 
and moved by the cross-head and a compressor, 
and a switch for the governor, controlling the 
compressor. 
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Westinghouse 


Air Compressors 





Compact 
Efficient 
Durable 





For Particulars address: 
Westinghouse Traction Brake Co. 


26 Cortlandt St., New York 
Manufactured by 
The Westinghouse Air Brake Co. 














EMPIRE AIR TOOLS 




















Pneumatic Motor Chain Hoists. 
Drills, Reamers, 
Center Grinders, 
Crane Motors, 





Our Goods are used by the 
U. Ss. GOVERNMENT 
in ALL NAVY YARDS 


EMPIRE ENGINE @ MOTOR CoO. 


Office and Works: 


Portable Winches, 
Hoisting Engines. 


Send for Illustrated Catalog. 


ORANGEBURGH, N. Y. 
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AIR. 











‘“*WHY NOT”’ 


USE THE 


DAKE REVERSING 
AIR MOTOR 


For changing your Crane 
from a hand to power one. 


THE MOTOR 


is easily applied, will run in any 
position and can be used 
with Air or Steam. 





Write for full information and blue prints to 


Dake Engine Co., 


GRAND HAVEN, MICH. 




















261 BROADWAY, 


HE ENGINEERING AND MINING 

JOURNAL has the largest circulation 
of any mining periodical, because it interests practi- 
A sample copy, sent free, will show you 
why it interests the practical man. Subscription, 


payable in advance, is $5.00 a year; foreign, $7.00. 


NEW YORK. 
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<«— DE LAVAL —#_ 
Steam Turbines 


: : 
e % 
‘ 

@ HIGH EFFICIENCY 
@ LOW STEAM CONSUMPTION 

4 NO DANGER FROM WATER 3 
: LONG LIFE GUARANTEED : 
: ® 
é 8 
* 
. 
- 


Turing Dynamos, Turbine Pumps, Turbine Blowers 


Write for Test Bulletin and Catalogue B. 


CURTISS-CRIPPEN ENGINEERING CO., 


52 BROADWAY, NEW YORK. 
MONADNOCK BLOCK, - 


OOO: 


“ CHICAGO e 











THE JACKSON 
HAND POWER ROCK DRILL 


USED IN 600 MINES AND QUARRIES | 


Operated by one man will accomplish work of three men | 
drilling with bits and hammers. 


SAVES 
LABOR, 
STEEL, 
TIME. 


WRITE FOR CATALOGUE No. 15. 


H. D. CRIPPEN, | 


52 BROADWAY, - - NEW YORK. | 


| 
MINING-MILLING-SMELTING MACHINERY. | 
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LIDGERWOOD WF'G CO., 
Chi 
Philadelphia. 96 Liberty Street, aad Ore. 
Cleveland, O. New York. New Orleans. 
STANDARD Cabl eways, 
High-Speed oie 
maya Hoisting 
Hoisting 
° AND 
Engines. \ } 
We aR ° ‘ 
Built on the Z : Conveying 
Duplicate === 
Part System. = Devices, 
For Canal and Trench Excavati Dota uae: Wall and Pier Building, Mining, } 


ng, 
Quarrying, Logging, and General Contract Work. 


wee eee PP PP 


riske Brothers Retining Co. 


NON-CARBONIZING OIL_-~> 


FOR USE IN AIR CYLINDERS OF 


<~__AIR COMPRESSORS, 


Also All Grades of Lubricants for use on Machinery 
Propelled by Compressed Air. 


Office and Salesroom, No. 59 WATER ST., NEW YORK, U.S. A. 


CABLE ADDRESS LONDON OFFICE: SOLE AGENTS FOR GCOTLAND: 
“LUBROLEINE.”’ 9 NEW BROAD STREET, JOHN MACDONALD & SON- 
od LONDON, E.C. GLASGOW, SCOTLAND, 


Pits Me Ws aa aye, 


} 
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COMPRESSED AIR. 


“COMPRESSED ALR INFORMATION” 


A CYCLOPEDIA CONTAINING PRACTICAL PAPERS 
ON THE PRODUCTION, TRANSMISSION AND 
USE OF COMPRESSED AIR. 


EDITED BY 


W. L. SAUNDERS, 
M. Am. Soc. C. &. 


PUBLISHED BY 
“COMPRESSED AIR.” 
26 Cortlandt Street, New York. 





This book contains about 1,200 pages, nearly 500 illustrations, and 75 tables. 

The principal claim to recognition rests on the practical character of the 
material, as ‘‘ Compressed Air,” from which these papers have been compiled, 
has endeavored to record the every day experiences of engineers familiar with 
the handling of compressed air apparatus. These experiences cover a wide field, 
and are not simply the opinions of a few men but those of many, hence it is 
believed that the collection of this data in one book will prove of service to the 
engineer and student, 


The Editorials and other Writings of the Editor of ‘Compressed Air,’ Covering 
a Period of Five Years, are Printed in this Book. 


NOW READY FOR DELIVERY. 






PRICE OF COPY, $5.00. = POSTAGE FREE. 





COMPRESSED AIR. 
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require the best equipment, because they have 


the heaviest work todo. For this reason almost - 
every great business concern in the country is a large user of the 


REMINGTON 


Typewriter 


Experience has taught them that the REMINGTON is the one typewriter 
which is absolutely reliable under every condition of service. 


REMINGTON TYPEWRITER COMPANY,, 327 BROADWAY, NEW YORK. 














ENGINEERING NEWS 


A Journal of Civil, Mechanical, 
Mining and Electrical Engineering, 





ESTABLISHED 1874. 


$5 a Year. Ten Weeks for $1. 





“ Probably the highest technical authority 
in Journalism.””— EAGLE, Brooklyn, N. Y. 








he 2.2.2.2 & & & & & fF FF Fo & & & 2 @ & & @ @ 2 2 2 2 2 2 2 2 2 2 2 o.oo. | | Mma 


THE ENGINEERING NEWS €onpeny* 
220 BROADWAY, NEW YORK. 
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The Caskey Portable 


PNEUMATIC PUNCH. 
FOR LIGHT AND HEAVY WORK. 


Saves exactly half the space in length 
needed to do the same work with a sta- 
tionary power punch. 

Saves more than half the labor, only one 
man being required, who can readily do 


more work than several men on stationery 
machine. 

Saves expense of drilling on many lines 
of work that cannot be done on power punch. 

Avoids much inaccurate work, being so 
much more easily guided and controlled in 
the hands of one man than a sheet or beam 
moved by several men at once. 

Construction is extremely simple, insuring 
low cost of repairs. 

Prices, references, and all further informa- 
tion, on application to the builders. 


F.F.Slocomb & Co., 


WILMINGTON, DELAWARE. 


Built in four sizes. Cut shows size I. 
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: PORTER COMPRESSED AIR: 
xe MINE AND INDUSTRIAL HAULAGE. % 
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: : 
+ MORE UP-TO-DATE, SAFER, HANDIER AND MORE RELIABLE AND ECONOMICAL + 
: THAN ELECTRICITY. + 
“ We introduced the first air haulage into anthracite mines, and have installed about 80 per & 
@ cent. of the air locomotives in America and the majority of those in the world. We can refer to & 
# a large number of plants with one to fifteen locomotives, track gauges 18 to 56% inches. Our & 
% designs are automatic, easily controlled and free from complications. ake 
he SPECIAL OFFER: On application of Mine Superintendent or prospective user, we will mail & 
@ free our 233 page catalogue describing 600 steam and 60 air locomotives. Toaccommodate others && 
@  acopy will be mailed on receipt of 50 cents in stamps. oe 
+ n be od 
&  *sess----- HK. PORTER COMPANY, - - 640 Wood St., Pittsburgh, Pa. = 
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AIR TIGHT JOINTS 
\s 
* 


Ny 





QUICK-as-WINK 


Ghe W. J. CLARK CO., 
SALEM, OHIO, 


Furnish the couplers. Write for descrip- 
: tion of latest improvements. 








HENION & HUBBEL, Chicago Agents, 61-69 N. Jefferson St. 




























Sullivan Straight Line 
Two Stage Compressors. 


Simple. Embody the Best 
Efficient. Principles of 


Durable. “yal steam Air Compression. 


or Beit 
Driven. 


~ Sutlivan Machinery — ; ~ Company. 


Ciaremont.N.H. 155 Adams st. Touis. Mo. 


New York. Chicago.lil..U. S. A. Denver.Coto. 
Pittsburg, Pa. European Agency 2s RueRaffet.Paris Ei Paso,Tex. 
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Did You Ever Use 
Press Clippings? 





Do you want win ges printed in the News- 
papers, Magazines and Trade Press of the 
United States and Canada on any particular 
subject ? 

Send us your order, describing what you 
want us to clip, enclose $2.00 and we will 
send io our service, for one month, mailing 
you daily or weekly all clippings found on 
your topic. We Read and Clip about 25,000 
Publications each month. 
MANUFACTURERS can learn where there 
is a market for their goods and how best to 
reach it. 

BUSINESS MEN can obtain reliable tips 
which lead to business brought in on the 
follow-up plan. 

ANYONE can gather all thatis printed about 
matters of immediate interest, the latest and 
best thought from many sources. 








UNITED STATES PRESS 


CLIPPING BUREAU 
153 La Salle St. Chicago,U.S.A. 


wanes Send for our Booklet..... 








STATIONARY 


Of Other 
Molding Machines 


A few can prove Quality only, 
the rest ouly Quantity, but the 


TABOR VIBRATOR 
MOLDING MACHINE 


Surpasses all others— 
both in 


QUALITY AND QUANTITY 


Write for Catalog. 


THE TABOR MFG. CO. 


18th and Hamilton Streets 
PHILADELPHIA 





~ WHEELER CONDENSER & ENGINEERING CO. 


NEW YORK. 


For 
MARINE 


and 


SERVICE. 





SURFACE 
CONDENSERS 
Mounted on 
Combined Air 
and 


Circulating 
Pumps. 


PROPRIETORS AND MANUFACTURERS OF 
WHEELER STANDARD SURFACE CONDENSER; 
SURFACE CONDENSER ; WHEELER LIGHTHALL SURFACE CONDENSER ; 
VOLZ PATENT SURFACE CONDENSER AND FEED WATER HEATER ; 
EDMISTON PATENT FEED WATER FILTER. 


WHEELER’S PATENT FEED WATER HEATER 


WHEELER ADMIRALTY 
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The Stearns-Roger Manufacturing Company, 
| CONSTRUCTING ENGINEERS. 


Chlorination Mills, Electric Plants a 
«_____ Compressed Air Plants of any capacity. 
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ROGER’S ITIPROVED CRUSHING ROLLS. E 


Patented in the United States and Foreign Countries. 
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“These Rolls have been running very satisfactorily and appear to us to be unquestionably 
the best type of roll yet devised. General Manager, 


MOLLIE GIBSON & A. J. MILLS, Aspen, Colorado.” 


Manufacturers of all classes of Machinery for Mining and Metallurgical requirements. | 
MAIN OFFICE, 1718-24 CALIFORNIA STREET, DENVER, COLO., U. $. A. 
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COMPRESSED AIR. 


THE 


ENGINEERING 
MAGAZINE 


THE ENGINEERING MAGAZINE 
publishes the best original articles 
by the highest authorities on all 
phases of current engineering 
progress. 

Additional and exclusive feat- 
ures are: a Review and Topical 
Index to the current contents of 
nearly two hundred engineering 
and industrial journals; Current 
Record of New Technical Books; 
Industrial News; latest Improved 
Machinery and new Trade Liter- 
ature. 

Every number is a valuable refer- 
ence book for every engineer or 
student of engineering. 

Ask for sample copy and descrip- 
tive circular. 


THE ENGINEERING MAGAZINE 
120-122 Liberty St., New York. 
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McKiernan Drill Co., 


170 BROADWAY 
NEW YORK, 


MANUFACTURERS OF 


Rock Drills, Etc, 
Air Compressors 


Suitable 


Various Types. Special Designs. 
for all Dynamic Purposes. 


AIR LIFTS. 


Western Representatives: 


CONTRACTORS’ SUPPLY CO. 
232 Fifth Avenue, 


CHICAGO 





te he 
READY 


COMPRESSED AIR 


ITS USES AND APPLICATIONS 


LARCE 8vo. ABOUT e a a i A complete treatise on Com- 
emma yressed Air, comprising its 8- 

700 PACES. ‘e RESSED iealand operative pro Sioa trees 

ie a vacuum to its liquidform. Its 

600 HANDSOME R ( ) + Nn thermodynamics, compression, 
AND transmission, expansion, and its 

ILLUSTRATIONS. TIONS uses for power purposes in min- 
4 APPLICA [ 6©_ing and engineering work ; 

Or eoeeatey, pneumatic motors, shop tools, 

By ae” is air blasts for cleaning and paint- 


CARDNER D. 
HISCOX, M.E. 


PRICE, $5.00. 





ing. The Sand Biust, air lifts, 
pumping of water acids and 
cils; aeration and purification 
of water supply, are all treated, 
as well as railway propulsion, 
pneumatic tube transmission, re- 
frigeration. The Air Brake, and 
numerous appliances in which 
compressed air is a most conveni- 


ent and economical vehicle for work—with air tables of compression, expansion and physical 
properties. Copies of this book will be sent prepaid to any address on receipt of price. hen 





COMPRESSED AIR, 26 Cortlandt St., New York 
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| COOPER- 


CORLISS| @e 


ENGINES 














~ FOR ALL POWER PURPOSES 





Complete Plants a Specialty 
EXCELLENT FACILITIES FOR HANDLING EXPORT TRADE 





ESTABLISHED 1833. 


att C. & G. COOPER COMPANY 


MT. VERNON, OHIO, U. S. A. 























BRANCH OFFICES: 
NEW YORK 
1023 Havemeyer Building 
F, W. IREDELL, Manager 





BOSTON 
411 Weld Building 
B. A. CHURCH, Manager 


ATLANTA 


507 Gould Building 
E. W. DUTTON, Manager 
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Who Pays? 


Ordinary pneumatic tools cost at least ten per cent. to 
keep in repair the first year, KELLER TOOLS cost THREE 
per cent. 

Who pays the difference? 


Keller 
Pneumatic 
TOooLe Tools 

are guaranteed for a year by the makers. So are others. 
But do the repairs made in that year cost YOU nothing? Does 
it cost you nothing to have three times as many men idle, and 
three times as much work standing still? 

And who pays for repairs NEXT year? 

Think before you buy. 


Write for our new catalogue and booklet on the 
‘*Care and Use of Pneumatic Tools.’’ 





Philadelphia Pneumatic Tool Co. 
21st Street and Allegheny Ave., Philadelphia 


NEW YORK CHICAGO PITTSBURGH SAN FRANCISCO BOSTON 
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Ghe BLAISDELL 


possess distinctively original features in 


not found in other makes. 


BRADFORD, PA. 


Air Compressors 


DESIGN, ECONOMY and EFFICIENCY 


All sizes and types and for any service. 


The Blaisdell Machinery Co., 








Class F, Steam-driven Two-stage Air Compressor. 








sed tz, Officers of all Railroads 


ee? THE POCKET LIST or 
$1.00 per annum. RAILROAD OFFICIALS 


THE OFFICIAL “¢*stits rate on application. 
RAILWAY EQUIPMENT pene money) om 
REGISTER * om r cars of the Railways aud Private Real . 


nited States, Canada and Mexi: 
Subscription Price, $5.00 per annum. Single capien, $1.00, 
SHE RAILWAY EQUIPMENT & PUBLICATION ‘ca 


24 Park Place, New York. 





Bound Copies Vol. 7 
“COMPRESSED AIR” 


CONTAINING VALUABLE 
COMPRESSED AIR INFORMATION. 


$2.00. 


Forwarded Postpaid on receipt of Price. 
“COMPRESSED AIR,” 
26 CORTLANDT STREET, NEW YORK. 

















AIR COMPRESSORS. 


SEND FOR 
COMPLETE CATALOGUE. 


Clayton Air Compressor Works, 


114 to 118 Liberty Street, 
NEW YORK. 














PATENTS 


procured promptly and with care in all countries 
Trade ome Sy and copyrights registered. 


DAVIS & DAVIS, 
ATTORNEYS-AT-LAW, 
WASHINGTON, D. C. 
220 BROADWAY, NEW YORK. 

















SMALL, HIGH and LOW DUTY 
3-CYLINDER AIR COMPRESSORS 


Light, compact, vertical, electrically 
driven. 


Seamless Steel Flasks, Leather Packings 
and Special Valves. In stock ready for 
immediate delivery. 


THE “ LONG-ARM” SYSTEM CO. 
CLEVELAND, O. 














THE PAXSON-WARREN 





Sand Blast Machinery 


For Cleaning Iron, 
Brass and Steel 
Castings 

For Cleaning Bridges 
and Steel Cars pre- 
paratory to Painting 


CORRESPONDENCE 
SOLICITED 





J. W. PAXSON CO, 


Foundry Supplies and Equipment 
PHILADELPHIA, PA. 







































































"PNEUMATIC if % PNEUMATIC 
TOOLS bi 1: TOOLS 
See Advertise- , ‘ ws | See advertise- 
ment inside a % ment inside 
front cover of : 4 front cover 





TWO “STRAIGHT LINE”? AIR COMPRESSORS, CLASS “A,’? AT THE 
BOSTON TRANSIT COMMISSION, SECTION ‘‘C.’’ 


& INGERSOLL- 
SERGEANT co.” 


26 Cortlandt St., N. Y. 


















































Chicago Pneumatic 


+ | Tool Go, 


“BOYER ” CHIPPING HAMMER 





Fisher Building, CHICAGO. 


Eastern Offices: 
95 Liberty Street, NEW YORK. 


We carry the best and 
most complete stock of 


Pneumatic Appliances 





| 

| 

on the market—those which possess | 

the time-tried reputation gained from 

continuous and satisfactory service— | 
and can fulfill your requirements 

satisfactorily. | 

| 

| 

| 








Write for our Catalog. 


BAR COMPRESSOR TCAPACHT INS It will interest you. 























The demand for “‘Compressed Air Information”’ 

has already exhausted half the present edition. 
Engineers and others interested in Pneumatic 

Appliances are finding it a volume of great value. 
A word to Compressed Air, 26 Cortlandt St., 

N. Y., will bring full details concerning it. 





AIR COMPRESSORS 


FOR OPERATING 
PNEUMATIC TOOLS, 
HOISTS, ROCK DRILLS, 


and every other application of Compressed Air. 


BREWERS’ AIR PUMPS, 
AIR LIFT SYSTEM. 


AMERICAN AIR COMPRESSOR WORKS, 


Send for Catalogue. 26 Corntianor Stracetr, N.Y 





























